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Association: 


ASSOCIATION, / 
New YorkE. § 
To the Members of the 

The Ninth Annual Meeting of the American Gas Light 
be held in Boston, on Wednesday, Oct. 19th, and continue for three days. 

Members of the Association are earnestly requested to prepare papers upon 
the many topics of general interest, to be read at that meeting. The Secre- 
tary counts upon the active co-operation of the members in his efforts to 
render the meeting of marked value, 


Association will 





Wm. Henry WHits, 
Secretary. 





THE CENSUS | OF THE GAS INDUSTRY. 
eS 

Most of the returns from the gas companies have been made, but there 
is still a number of companies that have not complied with the request of 
the special agent, and delay sending in their statements. It is consequently | 
impossible to complete the compilation as the few returns due prevent it. 

We would, therefore, respectfully and urgently request the companies not | 
yet having attended to this matter to give it early attention. 


| dustry. 


| gers, 


| tunate day when such influences are wiped out, 


| many of them 


| demonstrations have, 





83 PER ANNUM™ 
{8 IN ADVANCE, 
ENTERED AT THE POST OFFICE AT NEW YORK, N. Y.. 


AS SECOND CLASS MATTER. 
ASSOCIATIONS FOR THE ADVANCEMENT OF GAS 
LIGHTING. 


—_— 
consider- 
fundamental principles of the gas industry to so carry on the 


It is not many years since it was geuerally, but not universally, 
of the 
operations of a company that no » the management, should know 
s, the manufacture and distribution were conducted. 
plated, or in use, it was for the benefit of the 
for others; if others wanted to progress 1t 
and their own experience, assisted, 
vely scant literature referring to the gas light- 
t difficult to find the the old 

: 
that } the and that 
included the domain of the science and art of the in- 
remained satisfied in his convictions because 


ed one 
one, outside 
how, or with what result 
If an improvement was contem 
company introducing it, not 
at their 
or less, by the 

the It 


school who considered 


must be done own risk, from 


more comparativ 


ing of past was 1X gas manager of 


is methods were only true ones, 


his knowledge whole 


He there was little 


| mutual confidence between manufacturers, and the opportunities for intelli- 


gent investigation, comparison and contradiction were few, or impossible. 


Wasteful working, extravagant expenditure, illy-designed plant, large 
losses by leakage, were permitted in those days, when comparative state- 


sould 


was then selling 


ments of working results « hardly be obtained. Moreover our present 


great competitor kerosens at five or six times its present 


price, and an extra charge to the consumer may, in some cases, have been 


necessarily made to return dividends that might have been obtained by the 
savings resulting 
T he need ol 


and, 


y from improved working 


a change was apparent to the more intelligent and prugres- 


RIVe on December 15, 1863, twei ty-four engineers or managers of gas 


works met in Manchester, and formed the British Association of Gas Mana- 


The need of sth 


movement, and its success, are attested by the re- 
gults, as to-day the number of members of all classes in that Association is 
upwards of seven hu edi d, and its influence is most widely extended. Not 
only so but, largely from the influence and effectiveness of the parent Asso- 


kindred 
ing in the United King: 


ciation, associations, with like objects in view, are vigorously grow- 
5 


lom, America, France and Germany, 


It would seem that no question could exist that highly beneficial results 


have arisen from the association and intercommunication of intelligent men 


specially interested in the common welfare of a most important industry 
Still there are a few who think otherwise, and consider the old times of 


high prices, big dividen: 
pily, 


is and closed doors to have been preferable, Hap- 
the many do not sympathize with this class, and think it will be a for- 
It is undoubtedly true that 
made in late years are directly traceable to the 
members of the but 
and, moreover, many ideas, considered practicable by 
their imaginers, have been proved otherwise when subjected to the com- 
bined intelligence of men who had experimented on similar lines, and their 
in many cases, been productive of savings to those in- 
tending like experiments. 


not all of the improvements 


influence of the meetings and varlous associations ; 


are, 


While the Associations have accomplished, up to the present, excellent 
results, it would seem that there is still room for great improvements in the 
methods of conducting the meetings, adding to their 
the attendance of those hitherto negligent, and in the permanent organiza- 
tion aud work of the bodies or committees between meetings. The larger 
associations meet aunually, and are dependent almost entirely upon the good 
will and interest of a few active members in the preparation of papers to be 


interest, compelling 
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read and briefly discussed at the meetings. More might be accomplished, | also, to maintain this as the caisson sank. For this purpose the two gas 


and the results would be more valuable, if it were possible, as it seems to 
be, to perfect the organization by adopting systems whereby technica! 
questions, relating to the manufacture, of great importance, and about 
which there is difference of opinion, could be referred to committees who 
could experiment, and determine absolutely the facts, and report at the 
annual meetings. This would require a moderate expenditure which, in a 
perfected organization, might be reimbursed from a fund which might well 
be obtained by contributions or assessments from those most largely inter- 
ested in the determination of these experiments, the gas companies ; as a 
small assessment, upon the companies represented in the association by 
their officers, would bring in a sufficient sum. 

Moreover the experience of some Associations proves that prizes, offered 
for the best papers upon technical questions, have brought out most able 
and interesting contributions to the gas literature of the day. 

It is hoped that something may be done by our American Gas Light As- 
sociation, at its next meeting, that will add to its future efficiency, and that 
its rapidly growing influence for good may be largely increased. ‘l'o reach 
this end it is the duty of each and every one interested in the gas industry 
in this country to do what he can for the advancement of the objects of the 
Association. 








THE GAS AND WATER COMPANIES DIRECTORY. 
ae 

We have received three volumes, edited by Mr. Charles W. Hastings, en- 
titled ‘‘The Gas and Water Companies Directory, Gas Works Statistics, 
and Water Works Statistics, for the Year 1881.” 

The Directory contains the names of the towns, and their population, 
throughout the United Kingdom in which gas companies exist, and gives 
the date of their formation, amount of capital, and name of the secretary, 
manager and chairman. 

The Gas Works Statistics gives the statistics relating to each company, in- 
cluding tons of coal carbonized, make of gas, illuminating power, price per 
thousand feet, price paid per public lamp, and amount of dividends. 

The Water Works Statistics gives returns relating to the water works of 
the United Kingdom. ra 

These books are clearly printed on excellent paper, and are all that could 
be desired in this respect, and, especially those relating to gas works, are 
useful for reference, as they give items of information often needed but not 
always accessible. They can be ordered through us. 








The Lighting of the Caisson of the East River Bridge. 
= 

The following interesting account of the manner in which the caisson of 
the East River Bridge was illuminated is taken from the Engineering News 
of June 11th : 

LIGHTING. 

The subject of satisfactorily illuminating a chamber filled with compres- 
sed air has always presented many serivus difficulties. A powerful light is 
required to overcome the want of reflecting surfaces—which are inadmussa- 
ble because of the mist deposited upon them—to penetrate the thick mist 
usually present in such places, and to illumine every foot of an uneven soil. 
The burning of candles is attended with an intolerable amount of smoke, 
resulting from incomplete combustion. In regard to candle smoke and the 
method of lighting the Brooklyn caisson, Col. Roebling in his first report 
remarks : 


“This nuisance (candle smoke) was overcome somewhat by reducing the 
size of the wick and of the candle, and by mixing alum with the tallow and 
also steeping the wick in vinegar. The inhaling of so much floating carbon 
is very injurious to the lungs, as the lampblack remains in taem for weeks 
and months; nevertheless, candles had to be used more or less for all special 
work requiring illuminating close by. Lamps are of little account since 
they smoke more than candles, and the oil is dangerous in case of fire, 

‘* Fortunately, the existence of an establishment in New York for the pro- 
duction of oxygen gas in large quantities, and at moderate prices, made the 
introduction of calcium lights quite feasible. 

“ For a time, cylinders filled with compressed oxygen gas and compressed 
coal gas were lowered into the caisson and there used. The danger, however, 
of breaking a freshly-charged cylinder was too great on account of the risk 
of an explosion. A double system of pipes was therefore put up in the air 
chamber, one for oxygen and the other for coal gas which takes the place of 
pure hydrogen. In the end of each chamber was one burner, and a special 
one next to the water shafts, making fourteen calcium ligits in all. In ad- 
dition, there were sixty burners for common street gas, which was used 
whenever the supply of oxygen failed. 


The two gas mains passed to the 


| tanks were filled with water from an artificial reservoir, having a head always 
slightly in excess of the caisson pressure. Into these tanks the gases were 
discharged from smaller cylinders, under a pressure of 225 pounds. The 
immediate effect was to force the water from them back into the reservoir, 
until the tank was full, when the supply was stopped. The pipes leading to 
the caisson remained open, and the gas passed through them under the 
pressure due to the artificial head of water. By means of glass gauges the 
contents of the tanks would be watched and replenished as often as neces- 
sary. As the caisson sank, the reservoir was raised from time to time. This 
was rather troublesome, ard was avoided in the New York caisson by placing 
the gas tank below in the air chamber, otherwise a tower of 80 feet in height 
would have to be built by degrees. The gases could, of course, have been 
pumped directly into the tanks, were it not that the stroke of the pump cre- 
ates an unpleasant jumping of the flame, The oxygen gas was delivered in 
a compressed state, and the coal gas was compressed on the spot. When 
the oxygen gas was of good quality, two calcium lights were sufficient for 
one chamber 102 feet long by 30 feet wide. The heat produced is less than 
that of a gas flame, and the product of combustion water. One attendant 
was sufficient for 14 lights, besides all the gas lights. The lime-ball requires 
occasional turning, as it wears away by the action of the flame, and also re- 
quires frequent renewal when water condenses in the pipes. The blow- 
pipe burners are apt to burn out and get out of order. The explosive flame 
will also run back and melt the rubber connection. In short, quite an ap- 
prenticeship is necessary to adapt the calcium lights to all the new condi- 
tions. The only danger lies in leakage of pipes, and from carelessness in 
leaving the cocks open. One gas explosion took place below, sufficient to 
singe off whiskers and create some alarm. The sense of smell is so blunted 
that the leakage of cual gas is not easily detected. But the ordinary gas 
lights were found to be the most economical, Their cost is only one-fifth 
of the calcium light, and about one-third of candles, * . * They 
produce, however, an intolerable amount of heat, and vitiate the air more 
than candles, although producing but little visible carbon.” 

In the New York caisson the gas burners first used were five feet fishtail, 
which burned with a flickering yellow light, consuming much gas and 
smoking nearly as bad as candles. Experiments were commenced, and it 
was found that a two feet lava tip, of the pattern known as the ‘‘excavated 
batwing,” burned with a clear white light, giving off scarcely any smoke. 
As the depth increased these also smoked, and one foot burners were sub- 
stituted, when no further difficulty was experienced. Under a pressure of 
35 pounds these burners gave as much light as a four feet one outside. 








Artificial Seasoning of Timber. 
sans icipiiliesians 

Mr. C. René, pianoforte manufacturer, of Stettin, Germany, as reported 
in Engineering, has devised a plan by whicu he utilizes the property of 
oxygen, particularly of that ozonized by the electric current, to artificially 
season the timber used for the sounding boards of musical instruments. 
The first impulse to experiments being carried out in this direction was giv- 
en by the well-known fact that wood, which has been seasoned for years, is 
much more suitable for the manufacture of musical instruments than if used 
soon after it is thoroughly dried only. Mr. René claims that instruments 
made of wood which has been treated by his oxygen process possess a re- 
markably fine tone, which not only does not decrease with age, but, as far 
as experience teaches, improves with age as does the tone of some famous 
old violins by Italian masters. 
boards made of wood prepared in this manner have the quality of retaining 
the sound longer and more powerfully. A number of pianos manufactured 
at Mr. René’s works, and exported to the tropics several years ago, have 
stood exceedingly well, and seem in no way affected by the climatic dangers 
they are exposed to. 

While other methods of impregnating woods with chemicals generally 
have a deteriorating influence on wood fibers, timber prepared by this 
method, which is really artifical ageing, becomes harder and stronger. 

The process is said to be regularly carried on at Mr. René’s works, and 
the apparatus consists of a hermetically closed boiler or tank, in which the 
wood to be treated by the process is placed on iron gratings ; in a retort 
placed by the side of the boiler and connected to it by a pipe with stop- 
valve, oxygen is developed and admitted into the boiler through the valve, 
Provision is made in the boiler to ozonise the oxygen by means of an elec- 
tric current, and the boiler is then gently fired and kept hot for forty-eight 


or fifty hours, after which time the process of preservation of wood is com- 
plete. 

















| Coan Contrracts.—Among the successful bidders for the contracts for 
| 


: : ishing c to the Philadelphia Gas Trust were the P ¥ 
outside of the caisson, where they connected with two tanks, In order to| furnishing coal to the Philadelphia Gas 8 e Penn and Weat 


moreland Companies, who will furnish 135,000 tons each at their bid price 


make the system effective it was necessary to have the gas pressure always | of $4 65. The Chesapeake & Ohio Railway Coal Agency will also f 
one pound or thereabout, in excess of the air pressure in the (caisson, and | 30,000 gross tons at $4.25. 


We are further told that the sounding’ 
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[Orrictan, Report.—Continued from page 272. | 
Proceedings of the Fourth Annual Meeting of the Western 
Gas Association. 

Heup at Sr. Lovis, Mo., May 11, 12, and 13, 1881. 

J sae 


Mornina Session— May 12. 


The Convention reassembled at nine o’clock, the President in the chair. 
The President—Mr. Munzinger will now favor us with some remarks on | 
the subjects which he stated yesterday he would bring before the Conven- 
tion to-day. 
LOSS OF GAs, ETC. 


Mr. Munzinger then addressed the Convention as follows: 


Mr. President and Gentlemen of the Convention:—I wish to show you 
where there are losses in the manufacturing and distributing of gas. We 
have losses by temperature, by pressure, by moisture, by condensation in 
the retort ; we have losses at the consumer's meter, by bad joints, defective 
service pipes, etc. In order to explain this intelligibly to you I have pre- 
pared some charts, which will show. you the temperature and expansion of 
gases under temperature and pressure. 

The experiments of Regnault, Gay-Lusac, and Dalton prove that all 
gases not in coutact with liquids or generating fluids expand very nearly 
alike by an equal addition of heat, and contract alike by an equal subtrac- 
tion.of heat, under constant pressure. A volume of gas at the temperature 
of melting ice, which is 32° F., will expand 1.367 volumes when the temper- 
ature is raised to that of boiling water, which is 212° F. If the expansion 
be uniform throughout the 180° F., each degree will represent an advance 
of .367 divided by 180, or .002039, which expresses the fraction of its own 
volume, and is called the co-efficient of expansion. This proportion is easily 
ascertained by addition or subtraction. Thus, a volume of gas at 32° F. 
equals 1 cubic foot ; at 33° F. it will become 1.002039, as.I have shown 
there (indicating on the chart) ; at 34° F. it would become 1.004078, and so 
on. Asa volume of gas contracts uniformly when subjected to an equal 
subtraction of heat, it will be found that if starting with a temperature of 
32° F., and gradually losing the heat until reduced theoretically to nothing, 
then we have to divide 180° by .367, which gives us 490.46° below the freez- 
ing point ; subtracting trom this 32°F., gives you the absolute temperature 
458.46° below zero. It would not be possible for you, by temperature, to 
condense that one to nothing, but we have to have some standard to work 
by, in order to make an intelligible computation. Suppose we wished to 
reduce a volume of gas from a higher to a lower temperature, This is the 
formula : 

¥ 
V=- —_ 

1 x .002039 x (t—t) 

V denotes the unknown volume, v the known volume of gas, t and t the tem” 
perature. For example, take 1,000 cubic feet at 70° F., and find what it 
will measure when the temperature 1s reduced to 50° F. This will be the 
formula: 





1,000 





VY= $$ —_—____ — = 
1 x .002039 x (70—650) 1.04078 

This shows that when you distribute gas from your works the loss is 
pretty nearly 30 per cent. The mean temperatures that we have in this 
country are about as follows: In January we have 36° F.; in February 38° ; 
in March 41°; in April 46°; in May 52°; in June 58°; in July 61°; in 
August 61°; in September 56°; in October 50°; in November 43°; and in 
December 39. This is the average temperature of your station meter. 
When your gas is measured at the station meter at 70 and passes into the 
consumer’s meter, the volume of gas is contracted by the temperature, and 
the consumer makes about 3 per cent. by the operation. 

Pressure also affects gas. All gases are defined as elastic fluids, because 
they are elastic and compressible. Their power to resist compression de- 
pends upon their weizht. An increase of pressure increases their tension 
but diminishes their expansive force if allowed to exvand. The first exper- 
iments for this specific purpose were made in 1600 by Boyle and Hook. At 
a later date Mariotte pursued the subject, and still more recently Arago 
and Dulong. It may be deduced from their results in general that the vol- 
ume of gas is in inverse proportion to the amount of pressure to which it is 
subjected. This fact embodies the principle of the great Boylean law. In 


= 960.8179 cubic feet, 


order to examine the compressibility of a volume of gas, and the proportion | 


that its density and tension bear to each other, calculations are based upon 
the Boylean law. Thus if a volume of gas of 1 cubic inch be stored up in a 
gasholder of an inch square in plane, which is suspended by frictionless 
hangings, the downward pressure of the atmosphere being equal to 15 lbs, 
per square inch, and the temperature of the gas kept uniform, we multiply 
the given volume of gas by the given pressure, and divide the product by 
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the new pressure, and the result is the new volume of gas. The formula 
Ts = 
=—-, in which V denotes the known volume, v the unknown, 
x 


and x and x denote the pressures. Here on the chart we have 1 cubic foot of 
gas, 15 lbs, of atmospheric pressure, divided by 30, which gives us 1 cubic 
foot of gas. 

Then you see here how a volume gets reduced by a pressure of 30 pounds, 

45 pounds, 60 pounds, 75 pounds, 90 pounds, 105 pounds, 120 pounds, 135 
pounds, and 150 pounds per square inch. By a pressure of 30 pounds we 
get one-half; by a pressure of 45 pounds, one-third; by a pressure of 60 
pounds, one-fourth ; by a pressure of 75 pounds, one fifth; by a pressare 
of 90 pounds, one-sixth ; by a pressure of 105 pounds, one-seventh; by a 
pressure of 120 pounds, one-eighth ; by a pressure of 135 pounds, one- 
ninth ; and by a pressure of 150 pounds, one-tenth. 
Reversing the foregoing illustrations, suppose the pressure is 30 pounds 
per square inch and the volume of gas is .5, or half of a cubic inch, what 
space will this same volume occupy at 15 pounds per square inch? To de- 
termine that we divide 39 by 15 and divide the quotient by 2, and we get 1 
cubic inch. It is extremely difficult to preserve the pressure and the tem- 
perature of a given volume of gas, as the temperature and pressure of the 
surrounding atmosphere so constantly vary. 

Gas is increased in volume by the accession of heat and decreased by the 
withdrawal of it ; consequently its expansive force and density thus experi- 
The expansive force of gas rates at 36.7 per cent. for 180°F. 
if the pressure remain the same ; but if the pressure is varied, though the 
temperature remain unchanged, there is a variation in the volume. Where 
an accurate measurement of gas is required, the temperature and barometric 
pressure must be atrictly noticed, for it is customary to refer to the 
barometric pressure of a column of mercury 30 inches in height, and to the 
temperature of 60° F. 

The following equation is designed for the calculation of a volume 
of gas: 


used is V 


ence a change. 


5 x x x (458.46328 x t’) 





x’ x (458.46328 x t). 

x denotes the pressure for the known volume; x’ denotes the new pressure ; 
t’ denotes the temperature for the known volume of gas ; t denotes the new 
temperature, For instance, if the volume of gas be .5 cubic foot at the 
barometric pressure of 30.5 inches, and at 56° F., what will be its volume at 
the barometric pressure of 30 inches and at 60°F. ? This shows it (referring 
to the chart) : 

V = Seubic feet. x 


= 30.5". f = 56 degrees. x’ 30” t’ = 60°. 


5 x 30.5 x (458.46328 x 60) 


VY’ = —See _- 


30 x (458.46328 x 56) 
52.5 x 518.46328 7905.6290 
a a {Tf 
30 x 514.46328 15433. 8984 

Philosophical experiments and common experience have established as a 
fact that heat converts water into vapor, which then diffuses itself through 
the atmosphere. This heat is one promoter of evaporation. If a volume of 
gas stored up in a gasometer comes in ccntact with water, it will convert 
some of the water into aqueous vapor, and in different proportions at differ- 
ent temperatures. Heat expands the gaseous portion, enlarging its particles 
and augmenting their capacities for containing moisture. When gases are 
saturated with aqueous vapor they become highly elastic, and this elasticity 
increases with an increase of temperature until it attains a force capable of 
supporting a column of mercury at 32° F. equal to .2 of an inch ; at 180° F., 
15 inches ; at 210° F., 30 inches. 

For illustration, take a volume of saturated gas at a temperature of 80° F, 
in an inclosed vessel, and its elasticity will equal 1 inch ; but if more vapor 
be forced into the vessel at the same temperature, instead of increasing the 
elasticity of the volume already stored, it will collapse and fall in moisture, 
and should the temperature rise to 90° F. the elasticity of the saturated gas 
will increase until it equals 1.37 inches. Hence the density and tension of 
aqueous vapor in a volume of gus standing directly over water depends upon 
both the temperature of the gas and the water. The pressure of the gas or 
aqueous vapor is exerted in the same degree in the absence of either, and 
the combined influence of the gas and vapor is equal to the pressure due to 
each gas separately. The pressure of the gas stored up in the holder does 
not prevent the formation of vapor, but merely retards its progress, momen- 
tarily obstructing its diffusion ; in time, however, it becomes uniformly dif- 
fused throughout the entire space of the gasometer. 

Although the proportion of aqueous vapor diffused in coal gas is small, 
its presence to a certain extent diminishes the amount of light produced, 
and tends to condense the particles of carbon floating in the gas, its amount 
is in direct proportion to its temperature, its maximnm percentage, accord- 
ing to Ure and Dalton, being .6 at 32° F.; .8 at 40° F.; 1.2 at 50° F.; and 
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1.8 at 60° F. As the percentage of aqueous vapor at 50° F, is 1.2, the pro- 
portion in 1,000 enbie feet would be 12 cubic feet of aqueous vapor, with a 
specific gravity of .6201, in weight nearly equal to 16 eubie inches of water. 
The amount of the gas absorbed by liquids depends upon the pressure, the 
temperature, and the chemical nature of both the liquids and the gas. 


Thus, for instance, a hundred volumes of water will absorb 7,800 volumes 


of ammonia, but only 15 volumes of coal gas. The volume of gas absorbed 
by liquids decreases with an increase of temperature and increases with a 
decrease of temperature ; 
sure : 


its amount varies directly with a change of pres- 
that is to say, the volume of gas absorbed is inversely proportional to 
the degree of pressure to which it is subjected. Accurate measurement can 
only be determined by direct experiment. 
When we take the losses in gas works we the retort. 
Each pound of coke in the retort represents about 30 cubic feet of gas. 
This is © part of your loss, it 


You will have a loss of one-fourth 


begin first with 


Whatever carbon you get is a loss, and 
amounts, I think, to about 1} per cent. 
of one per cent. by condensation, depending on the character of the coal. 
The loss by the consumer’s meter registering slow will be 3} per cent.; the 
loss by temperature will be 3 per cent.; the loss by service pipes, bad joints, 
ete., will be 44 per cent.; the loss by condensing aqueous vapor will be 1 
That 
the gasholder you 


have to have water, and when the temperature of the atmosphere is about 


er cent.; and the loss by pressure will be 2 per cent. makes about 
Pp s . I 4 I 


123 per cent. ! 


When the volume of gas is stored up it 
50° F. you absorb 12 cubic feet of aqueous vapor. As you deliver the gas 
through your tubes, there is that 3 per cent. lost by friction for every mile 
of pipe that you have. The loss by service pipes comes from their being 
From my knowledge of pipes in Philadelphia and elsewhere I 
should say that the life of a service pipe is from 10 to 12 years. 


corroded. 
A good 
idea is to test your pipes with a force pump, to ascertain whether they are 
defective. The loss from this cause is a very serious one. When pipes are 
When 
pipes go through salt water they are converted into plumbago; a gentleman 
in New Jersey told me that he had seen the pipe in such a condition that it 
could be cut like cheese. 

We have all heard 
erally registers from 


laid through mud, coal.ashes, or sand, they become pock-marked. 


about the ‘‘ lying meter,’ but when it registers it gen- 
34 to 4 per cent. in favor of the consumer ; that is 
about your loss from your meters, according to my experience and that of 
Mr. Ford, of Washington ; that is, out of a loss of 15 per cent., 3} per cent. 
1 think these be 


proved every six months, and then there would be no complaints. 


would be chargeable against the meter. meters should 


a 
little of the theory that has been brought forward by Mr. Faraday, Mr. 
Tyndail, and others. 
will be the illuminating power of your gas ; 


There are frequently complaints of bad gas, and I desire to give you 


The greater your barometric pressure is, the greater 
and the less pressure, the less 
will be the illuminating power of your gas. When we fire up a boiler, as 
we all know, about nine-tenths of the heat goes up the chimney, and the 
other one-tenth does the work. In regard to the gas stoves that I spoke of, 
there is this further to be said about them: When you start a fire in an or- 
dinary stove it takes a good while before you get your combustion in right 
shape. You lose very nearly 15 per cent. in getting the proper heat, and 
All that goes to 
In a gas stove you turn your heat on, and in a few minutes the 


you lose 30 per cent, after your fire is ready for cooking. 
waste, 
work required of it is done. It is alse much cleaner than the ordinary 


You all 


know that, in firing retorts by coke, if you make 20 feet of gas out of one 


stove, and in summer time it is far preferable to any coal stove, 


pound of coke you are doing well. But if you have a gas furnace, such as 


the Siemens furnace, you can get 25 feet to the pound, All you want is to 
get your fire as deep as you can. 


On motion of Mr. Howard the t! 
Mr. Munzinger for his address. 


ianks of the Association were tendered to 


The President stated that Mr. Gimper would address the Convention on | 


the subject of the economical use of heat 


ECONOMICAL USE OF 


HEAT. 


Mr. Gimper then read the following paper, which he said was a transla- 
tion of a German work on the subject 
Report of the Commission wpon Generators to the German Gas Light 
Association. By Messrs, E. Grohn, 8S Schiele, and Dr Schilling. 
Made at Bremen, June 18, 1879 
The material for the production of heating gases in gas works is coke, 
which varies very much according to the different qualities of coals from 
which it is produced, 1, in regard to contents of ashes and clinkers ; 2, in 


of the clinkers ; and 3, 
Hence, 


regard to the nature and fusibility in regard to its 


and hesion accordingly the 


density hardness, ee D as coke lies 
close or loose in the generator, 1t produces more or less clinkers 
and according as such clinkers are fusible at a high or low temperature, 


and to what degree they will bake and conglomerate together, in that pro- 


portion will it be necessary to maintain a certain draught to produce a cer 


tain volume of heating gas and a normal condition of the generator. 


A generator was constructed without a grate, in place of which two slits 


opposite each other were used. Diameter of generator, 3 feet ; height from 


ns 
ng 


slit opening to under side of fine, 4 ft. 6 in.; flue, at neck of generator, 9 in. 


in diameter, or one-fourth the size of generator shaft. The filling of gener- 
ator was done from the top, and opening closed by a luted lid. To avoid 
any possible chance for explosion of the gases of combustion before reach- 
ing into the chimney, which was 108 ft. high, 


¢ 
t 


21 combustion chamber was 
constructed of sufficient dimensions to burn all the gases, and for the con- 
trol of draught, a damper was placed in flue; length of fiue from generator 
to combustion chamber, 15 ft For measurement of draught an ordinary 
water gauge was used ; also the very sensitive gauge of Scheurer & Kestner: 
also a Crosly self-registering for under pressure was used. 

Tria ith Coke from Saar Coal. 
Trial A.—The damper was opened to 1 1-16 inches, giving at the begin- 
ning a pressure of —0.25 m.m., which gradually rose in the flue to positive 


pressure of +-1mm,. The appearance of this rise in pressure is explained 
by the upward tendency of the specific lighter and hot gases of the genera- 
tor being greater than the resistance, which have opposed the slower moving 
gas stream. Hence a tiue or chimney giving 1.5 mm. pressure would draw 
sufficient air for a consumption of 44 bushels of coke for 24 hours. 


During the trial pressure varied from +-1 mm. to +0.25, or an average of 
’ g 


0.45 mm., with a consumption of coke of 44 bushels and 64 bushels 
refuse. 
Six different tests of gas in flue showed its combination, as an average, 


CC )s, 1.5 per cent, : 
of generators showed the fol 


CO, Gas test taken 


owing combinations: 


29.2 per cent. 
} 


i 


at different heights 


At VI At VII. At X. 
CO 1.8 per cent 2.0 per cent. 3.4 per cent. 
CO. 29.5 29.6 ” 25.8 a 
Trial B.—The same damper opening was kept up for 48 hours longer, 
during which time the draught varied from 0.5 mm. to +1 mm., with an 


average of 0.74-mm. 
On 


Consumption of coke per 24 hours, 43! bushels, with 
the other side of damper tile the draught showed 
10.2mm. After every 45 to 50 minutes clinkering took 


6 bushels refuse. 
—6.4 mm. to 
place without difficulties. 

The pressure in flue at IIT. was +-0.8 mm.; at the neck of 
V.,0.3mm.; being 4} feet from generator, at VI., 0 to 
at VII. and VIIL., 0 to at X.. 0-+-5 to —0.25 mm. 

The pressure observed in the flue is therefore due to the highly heated 


generator, at 
9 


bottom of +0 mm,;: 


0.05 mm, ; 
and specific light gas column above the coke. 

Measurements taken with bent tubes, with and against the draught, 
showed no material difference in themselves. 


Analyses of gas in flue for an average of six tests gave 2.0 per cent. CO,, 


and 28.3 CO at bottom test hole 
CO, 1.4 1.5 4.6 4.6 
CO 26.8 23.4 26.4 


The large per cent. of CO, io flue is owing to the test holes being opened 
often and not hermetically closed, Analysis will always show a proportion- 
ate amount of CO, when there is the least opening either in generator or 
flue, whether from test holes or joints in brickwork. It is therefore recom- 
mended for practice to reduce the length of flue to a minimum. 

Of the different gas tests taken at X. of generator (between 19 and 20 in. 
above bottom) showed that here the greatest part of CO. had already been 
the coke immediately above reduced the CO, contents only 


from 4 per cent, to 2 per cent. 


reduced to CO ; 


For the purpose of analysing the gases with fuel 
} ; 


at 


inches 


different 


the bottom, 
to 11 p.m., during which time the analyses of these gases showed 


heights 


the coke was allowed to burn down to within 20 from 


from 3 P.M. 


no practical variations. 

Hence filling the generator three times in 24 hours would produce a heat- 
ing gas of like combination throughout. The measurements of temperature 
with Siemens water pyrometer showed in flue at Il. 932°; at V., 1042 


under the circumstances the loss of heat being 110 


in a distance of 6 feet. 
At the upper test h: le at VI. two tests showed 1337° and 1382°. 


Trial C. 


After opening damper from | 


1-16 to 13-16 inches, three gas tests in 





| quick succession were taken: 1, under normal conditions: 2, after loosen- 
ing luting of generator cove and 3, after generator was opened, The 
results were as follows 
First Test Second Test. Third Test 
Co, . L2p. et 4.2 p. ct. 3.2 p. et. 
CO 8.8 26.2 * = 
O a7.S -* 
At 12 ck mu. the damper was opened to 11 inches, and the draught 
showed in flue —3 mm., which kept on increasing, holding an average of 
3.7 mu After a few hours the generator became very hot, and the slit 


fry TY 


2 the high heat. 


openings suffered considerably 
i 


At 6:45 the dranght 





a 
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had inerea ito 6.6 mi ! ifter careful inkeri ‘ re Hu Durin the tria 

5.6 mm, The peculiarity of increas of draught wit the i { The cor mption of ¢ ‘ke for 1 

clinkers occurred 1n two of r instances, but Ghiy wil t ' ~ per cent. refuse A cas test durin 

The gases taken during this time always showed the y \ ‘ t CO 23.2 per cent After filline of 

very fine tlue ashes, which would not settle down after ] l t ea teat luring the third hour, it 

pipe 9 feet lo | having several bends ; and when sha t . CQO, 22.9, 22.5 During the fourth 

would remain suspended until after CO, was absorbed by \ t ( roy wad he flue became in the mean- 

water would become clear. Analysis showed the ashes to | . ‘ Q t V. 2154 

acid, The average composition of gases was—CO,, 55; CO, 26.9 | fot pheric r through the brickwork, two 

was very little variation, even up to the time of the fuel bein; rut d { taneousl: : t highest sight hole of genera 

to within 20 inches. tox \ P flue at III.. with the following results: 

Generator was refilled with 14 bushels of coke, It soon became t nO 8.2 per cent.; CO, 18,4 per cent. 

so that it was painful to the eye to look into it. Two east iron s O., 10.0 per cent.; CO, 17.2 per cent. 

| 14 tocethey he combns n chamber showe: _ f WW i } 

- i. ‘s : ] oe iy Supe ea ‘s ‘Ss “ e |] es om perat ‘ : } cent. of CO. ; 15 minutes after, 2.7 

pase ar Np set ane es Ser ee CO {n hour after coke was all burned 

served during the trial at IL, with water pyrometer in coppe1 

showed 2067°. The damper was closed at 8 p.m., baving « ; 

bushels of coke, or at the rate of 99 bushels pe 24 hours. Boars irs of 5.24 mm. was main- 
tor the purpose of ascertaiming 1, 


Trial 7,—At 9:50 a.m. the damper was opened to 10) inclu 


t become more brittle and 
12 hours (from 11 a.m. to 11 P.M.), In very windy weather | { but | 
vas evaporated for the purpose, but with 
varied from L5 mm. to 3.9 mm., with we! o 8 ( : ; I . 
; 12 ] en? 1 { sumption of coke, 161 bushels, with 
tion of coke for 12 hours, 45) bushels ; 91 for 24 hours, ; d ) ) 
; ( the average of 8 tests), CO,, 6.3; 


Analysis of gas at FT, 1483°: at ¥., 


CO 29.2 27.4 28.2 26.2 Average vA wain and then 
Temperature with water pyrometer in tine at Il. showed 1292 t : atu tine at Il. rose to 1787°. In the 
in flue at V., 1472° to 1562°. Two hours later a temperature test 1 lown g showed: CO,., 7 to 8 per cent.; 
the electric pyrometer showed 1090° at IT. ( t In t t l hour: CQO,, 8.4 per cent.; CO, 15.6 
During the trials, even by slow draught, it was noticed afte: \ ‘ t hole IX was tested again 


of the generator that it had suffered consi lerably, especially near t t t | t t t hour t showed CO, 4, 6, 8 


openings, trom the contractions of the bottom Large blocks . I t irt ul { it hole X., height of fuel 18 


used on one slit, and the usual size on the other, supported by t l with 8 per cent, CO in 15 minutes after 13 
which soon had melted away, and had to be supported by brick | 
oS 1 ery aclf } en considerahl: tie ‘ ; 4 F P = ‘ 
walls of the gene! ie f had } hi islderaDdly { ‘ i 1 was 2 mim ( ynsump- 
fused clinkers { 80 bu Of ition of gases in tlue at LL. 
Ti protect the lower part ot the generator fro! 
wag placed it ) 3 unde he slit en ; i lowe to 
water was placed in pa rt tO} i i i ‘ ‘ 2 (\verage, 1.8 per cent. 
with very good results oD ) A verad 98.2 per né 
2 "yee Verage, a Zz per cent, 
With an average draught in flue of —6.7 mm. for 12 hours, t 
, ’ 2 ' fil test taken at V showed 2 per cent 
tion of coke was 69! bushels, or 139 bushels for 24 hours ; 264 pou ut VILL showed 2 per cent. 
() 1ft | temperat é g tn Pe The cener; : 
water was evaporated in 12 hours, or a fractio ess tl 2 . itu was 1382°. The generator 
aa ; but only to VII wr 3 fee 
bushel of coke The elu kers did not collect S [ust r pee . L., or & feet 
, ‘ t nthnec POSILLLO tf vases was noticeable ‘lng 
structive by high draught as by slow draught without water. 2 noticeable during 
Tria trom l ed f *k, with a @raught of from 
The coke from this coal was very different from the prec n ave P11.8mm., which was kept up for 24 


the management of the fire had to be entirely different. Where t ( ) ishels, with 13 per cent. refuse, By 


of the former fused easily and ran down through the slits, these w I z at every 3 hours caused great irregu 

reaching the « ler parts of the slits, become hard and attach t t ed during the burning down as high as 15 

verv firmly to the brickwork, soon forming a solid mass of ¢1 v I ; y after filling, tests at III. showed 6 per ceut. 

prevented the feeding down f the fuel to the slit ope rg, so that | CO f 12 per cent. CO. 

changes in the generator became necessary. After this the ray ee lraught air was drawn in through every 

tion of clinkers could only be partially prevented t brick itse-f. During a period of 6 honrs 
After eight trials the generator showed in its lower part { tion, taken at VI. 


14 x 18 inches, its original diameter having been 3 x 3 feet | ( 0 Average, 2.9 per cent. 
# 


apparent that a continuation f such conditions would have t ( 25.2 Average, 25.5 per cent. 


hence the generator was charged with Saar coke, and soon the r the purpose of testing gases during 
of stone-hard clinkers was removed by the easy-fusible cli rt t t »west test hole, X., with height of 
coke: and for the remaining trials a mixture of 9 parts Bohemi rt 

Saar coke was used, with much better results, but only entiz tisfact i ) t.4 per cent. 

when grate bars and water in the ash pan were used, 27 per cent. 

Trial A.—After 12 hours firing in generator with no { ed ittle accumulation of clinkers. 
chimney, the damper was opened far enough to give a dra t ! when s very rapid change in barometer 
Soon, however, as usual, positive pressure showed itself before t , t lraught, 28 bushels of coke having 
till it rose to+-1 mm During the 23 hours’ trial the average } , l in § mrs. During the 5th hour, gas 
flue was -+-0.86 mm The fuel was renewed every 3 hours, fil iz t ving combination CO,, 7 and 5 per cent. : 
erator to t eck Consumption of coke for 23 hours, 48 R After » irs, 13 In flue Was comp sed of CC Pais 
18.85 per cent. refuse, or 41 bushels for 24 | rs, after deduct é { f ninutes after fuel was burned 


An average of & tests taken from flue at LIT. had the following co { 
of gases CO,, 14 per cent. ; CO, 29.4 per cent At different t | \ Copper cylinder m« lted durmg 
generator the gases were of the following combinations, 
burning down: At VIII, CO, 1 per cent., CO, 31.6 per e { liahadl wi h 
CO, 4.8 per cent., CO 25.2 pe r cent, Tempe rature of fine lnsice 
utes, at VIII., 1112° to 1157°; at IL, 824° to 887 ed coke was used. The proportion of 
Gas 1ssull t v. fad not ignit that trom I, uid, ith wil . t t was 60.5 to 39.5 Of course, the consumption 
flame. f wit . 


s, with slower draught 


iverage of .6 mm, Unsereened coke 


on 


yeing for 194 hours 74! bushels, 
Trial B After filling the generatol to the neck again the damp vi " t. retuse 








® ik 
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Combination of gases at IIT. in flue was in the second and fourth hours| The last filling of generator took place at 10:15 a.m, The average com- 
after filling generator as follow bination of gases from 10:30 a.m. to 2:45 p.m. was—CO,., 4.0; CO, 26.2; 
CoO 79 7° (4 + 0 Average, 7.2 per cent H., 5.5; and at the beginning of the fifth hour, COs, 5.8; CO, 24.4; Ha, 
OU ..s5 32.2 20.8 20.4 18.6 Average, 20.5 per cent, 5.5, with a height of fuel of 0.50 meter. 
During the same time tests were taken from the generator at VIL., from | Per Ct. CO, Per Ct. CO Per Ct. H, 
the center of gas column, containing much less CQ, : At 4:00 . 98 17.2 24 
0OO0,.. L.0 0.6 2.6 1.0 Average, 1.6 per cent. Ac 4:15 12.8 11.6 No test, 
CO. . 27.8 98 6 30.8 31.0 Average, 29.6 per cent. At 4:35 15.6 $4 No test. 


There is therefore nc doubt that quite a large quantity of air is drawn in At 4:45 16.2 No test 
through the sides of the generator and the flue, with which a part of the At 4:50 16.0 ; No test. 
CO is burned. Notwithstanding the greatest care having been used in| Thus proving conclusively, as in previous trials, that the combination of 
making all the joints as perfect as possible, the porous condition of the | gases remains quite regular when fuel is above 0,50 meters in height. 
brick also would admit air. With the proportionate increase of draught, | English Coke from Leverson, Wallsend, and Nettleworth Primrose Coals. 


CO, increases in the same ratio, aaa : ay nats Me ; 5 
— [he action of the ashes and clinkers of this coke was very different from 


Trial G.—Unscreened coke was used in this trial, and draught increased jany other. The clinkers were easy-fusible, dropping down through the 
to 7.4mm. Notwithstanding, the consumption of coke was not much | .j;¢ openings, and upon cooling forming threads like glass. After 10 days’ 


OlLN 


} - ‘ 1 . . . 5] . 99 . oA ) inca ‘4 “ ° . . ‘ = 
larger ; for 21} hours it was 88 bushels, with 22 percent. of refuse. Com use of this coke the tiles forming the slit opening showed a wear of 0.15 m., 


i i ases ing 5 “sc AVeras 1. 8.83 per ce and CO 16,7} 2) ' : . . 
bination of gases during 5 hours averaging ¢ -3 per cent., and 16.7 | or 33 inches. Clinkers forming around slit openings were easily removed, 


per cent, Trials D. and E. were of most importance, one being with high ‘and the 
The.generator had been filled every 3 hours. During the third hour after | ,t)er with low draught. 

the last filling gas in flue was composed of 8.8 per cent. of CO, and 18.4 per} yring a four hours’ burning down in Trial D., 25 bushels of coke was 

cent. of CO. In the following two hours, tests taken just above the fuel | consume d, with a height of fuel of 1.50 m. (4} ft.) at beginning, and 0.75 m 

gave the following analysis: | (24 ft.) at ending, with no variation in combination of gases. A gas test 

10:30 A.M 1] A.M 11:30 A.M A.M directly after filling contained 5 per cent. CO, and 21 per cent. CO, the 

CO, t.4 6.0 v.06 o.4 average during the entire test being 4.8 per cent. CO, and 22 per cent. CO, 


CO 26.0 23.0 19.4 19.8 After filling followed a period of burning down, in which the gas at the 
A short time after the last test was taken fuel was burned down, At 12 M. | close of the fourth hour in the flue contained CO, 4.4; CO, 21.4; height of 
7.4 per cent. CO, and oxygen were found ; 10 minutes later no oxygen was] fuel, 0.5 m. As soon as the fuel burned below that point CO, rose to 7 per 


found, cent. After opening generator, a luminous flame with a white smoke arose 


| from it, caused by the decomposed salts of the ashes. A perfectly white 
rt . | . " " ' ’ 
siderably. The remaining opening in the middle was 10x19 inches. On| heat, painful to the eye without green glasses, was observed. As with other 


After opening generator, it was found that clinkers had accumulated con- 


the sides the clinkers rose to a height of 18 inches. cokes, the coarse English coke, with a good draught, gave a good heating 
Trial H.—During this trial the slit opening opposite the flue was closed, | 288 with fuel 0.5 m. high 

for the purpose of observing the action of the generator under unfavorable The opinion seemed to gain strength that by the high temperature at the 

draught. It was soon noticed that the fuel just over the slit opening was | slits the coke is not burned to CO,, but direct to CO, since CO, by high 

much brighter than on the oppositetide. Gas tests from flue showed the | temperature separates into CO and O, under these circumstances CO being 





following combination : the more permanent gas. 
CO 8.4 8 4 5.4 Average. 7.4 per cent The damper was closed, soon after the fifth hour of burning down, to a 
3 . « . ‘ e . Lad , 2 ) ‘11 
draught of 2 mm., and shortly after filling of generator gas tests showed 


ot 19.6 18.8 23.8 Average, 20.7 per cent. 
| CO, 1 per cent. and CO 28 per cent. During a 20 hours’ trial (E.) only a 

Gas testa taken above fuel: 4 
CO, 5.5 5.4 per cent. 
CO, 24.0 24.0 per cent. 


| small consumption of coke took place—11} bushels. 
The temperature, which during the previous trial had risen to 1900°, 12 
| hours after had fallen to 932 But the greatest peculiarity was that at the 


, sts en { showe rer percentage of CO 9 and 9 | : ‘ : , . , . 
Later tests taken at III. showed larger percentage of ¢ 12. 10. and | beginning only 1 per cent. COs was found in the gas ; after 6 hours, 6.8 


per cent. | per cent.; 12 hours, 7 percent. Entrance of air through the generator 
TT. — ve 7. 4 FADO. « Seo | -. ~ 
Pe mperature in flue at V., 1742°; at IIT., 1562”, jsides was impossible, there being a positive pressure of 2 mm. inside 


The generator was now changed for the purpose of using grate bars and | posts taken at X. and IIL. corr sponded in combination, There is there 


water in ash pan; and as soon as a normal condition was reached the gen- fore no doubt that the heat was not high enough to reduce the gases with 
erator was only half filled, for the purpose of observing its condition with a | ¢ per cent, of CO, any further. 
nat quantity of fuel and low draught from 2 to 3 mm. Consumption of Ganaratos was now changed f: o to grate bars, and steam used in 

t i hoy nang et 11 l Lit a uf t Ss, { ( steal ser ll- 
coke, 128 bushels per 24 hours, with 17 per cent refuse. After 24 hours the stead of water in ash pans 
~ ‘ A bi ‘ ‘ ad Ai . 


generator was opened, and on examination it was found that around the 





Trial J.—Draught was regulated tol.8mm. During 21 hours, 47 bushels 


rrate bars a considerable amount of clinkers had accumulated, which, upon 4 ; ; ; 
5 : of coke was consumed. Gas test taken in flue at III. gave CO, 12.1, CO 


cooling, were easily detached The water had evaporated but slowly dur- . x ie : ‘ 

: 4 : ; : i ; 13.6, H 12.3 ; or 25.7 per cent carbon containing gases, and 25.9 per cent 
ing the trial, 30 gallons of water having been consumed in the 24 hours. |, , 

: burning gases. It was caleulated from the above combination that per 
During the subsequent trials the ash pans were brought much closer to 


A : a ‘ l ke , or 2.2 poun ls, of cons ime d fue i, U 72 ke. steam was reduced in gen- 
the grate bars and fire put under them, so that 140 gallons were evaporated ‘ : cope 
mn? the 24 1 foll erator, with a temperature in flue at IL of 1222°. The refuse upon the 
during the 24 hours following ;' ' te 

é A ; “a ; rate bars was a loose, brittle, easily removed clinker. During the above 
Gas tests with small quantity of water and 2 mm. draught, taken from Bie : ates : . 

‘ “f ; ; aes trial Siemens pyrometer gave a t perature of 1796° to 1800° inside of gen- 
generator at IX., with 2} feet of fuel: CO., 5 per cent.; CO, 25.6 per cent ' i 


With 4 mm. draught, two hours after fillins CO.,, 8 and 7.4 per cent.; CO, — 
18.8 and 16.2 per cent After burning down of fuel, temperature in flue at Trial K.—Steam pressure and valve opening remaining the same, draught 
Il. was 2192”, was increased from 2.5 mm, to 6 mm., and thereby the coke consumptiotr 
Generator was then cleaned by burning Saar coke, .after which 3 trials, | increased, with the steam supply the same. The change showed itself at 
N., O., and P., were made in succession, with but little variation in results, | once by a less percentage of CO. and H An average of 5 tests gave 
as shown below CO 9.5 C. gas, 26.7 
i 3 S/ P fage of H = " ° Burning, 24.0 
N oO i 
In this case a steam supply of 0.38 to one of coke was reduced. After 8 
CO,, 5.4 5.4 :.4 t.4 0.U 0.8 +. 0 2 ®.2| hours burning brittl lumps of clinker were found upon the grates and be- 
CO. 23.20 22.6 23.0 22.0 17.4 24.4 o6.2 43.2 23.4) tween the coke fused clinkers had dropped down, showing that the amount 
H ee a.2 o.4 2.4 1.7 ».5 5.5 5.5 S.4/, { steam wa sufficient, ar d not unt the pases contained 11] per cent. of 
Other tests were made, showing that t much wate ad been evapor- | H; were the s é litions, as in previous trial, reached. After 12 hours 
ated : further burnit shes were princi; y found upon grate, and at the close of 
. i trial a te eratur 1382° was f { 
CO { 7 © a0 Trial I raft was now reduced to 4 mm., whereas steam remained the 
CO 6.4 21.4 IS.8 same. In a short time the percent of CO, and Hz, rose considerably. 


H : St 6.7 > i Tests taken fi Hue showed an average of 
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CO, 16.2 Gas coutaining carbon 24 
CO Bly Burn ; 
> ng gas a) 
H, 14.95 ee 
In this instance 0.91 kg. steam per one of coke was reduced | 


} 


doubt that by this large amount of H, the maximum was reached, 
an excess of it was allowed to pass into generator. In fact, wat 
densed in a cold glass tube used during the aspiration of gases, A clear 


iron pipe was then introduced into the generator, which soon became red 
hot, and gas taken through it would reduce the steam further, as some tw 
tests showed, giving an average of CO,, 14.0; CO, 14.9; H,, 24.3. Pi 
this it would appear that 1.27 of steam had passed through the generat 


per one of coke. 
That the complete reduction of steam had taken place through the u 
pipe was proven by taking gas tests through a glass tube, protected by 


irou pipe, the analysis of which gave CO,, 16.0; CO, 8.6; H, 15.0. Fro 
the first analysis it was found that 0.91 steam was reduced ; from the second 
1.27. It would therefore seem that .25 of steam had passed throu t 
generator without being reduced. ° 


Under the circumstances the temperature must have fallen toa n 
by which a further decomposition of water could not take place. ‘Tw 
perature tests, taken at VIT., height of fuel, 1.5 m. gave 1500° and [6S 
after six hours trial, temperature sank to 1232”, 

Trial M.—This txial was conducted with leas draught andsteam. A 
steam pressure during the trial increased so did the percentage of CO 


H,., Analyses showed the average gas to be 


CO cevscvese 12.46 37.5 containing ( 
CO pietd abot ae 
H cececceese 144 29.2 burning gas. 


On an average, 0.78 steam was reduced per one of coke. The refuse Wy 


grate bars was almost entirely ashes, with very small clinkers. C 
tion of coke per 24 hours, 35 bushels; draught, 2.4 mm, 

Trial P.—With draught at 10 mm., steam was regulated to give 14 pe 
cent. H, just enough to prevent the formation of clinkers. A gas test take 
at VI., gave CU,, 10.0; CO, 19.2; H, 14—or 29.2 C. containing gases, and 


33.2 burning gases, with a consumption of coke of 122 bushels for 24 heu 


Final Conclusions Slit Generar. 


Consumption of coke, with each kind of coke, is increased in the s 
proportion as the draught increases. 

Unscreened coke requires from 3 to 4 mm, more draught. Screening r¢ 
moves 20 per cent. of small coke and dust, 

A draught of two mm., with a consumption of 50 bushels of coke, is suf- 
ficient to heat a bench of seven to eight retorts. The question w L the 


arise—could, with higher draught, and a corresponding quantity of cok 
two or three benches be heated? To answer this question three factor 
must be taken into consideration. 

Ist. The drawing in of air through the upper part of generator 
which, in spite of all precautions will take place, and thereby burn a part 
the CO into CO, before it reaches the bench. 

2d. The greater the draught the greater per cent. of CO, 
One mm. draught gives 1.9 per cent. of CO.; 7 to 10 mm., 5,8 per cent. 

3d. The higher the per cent. of CO, rises, the higher the temperature wit! 
which it passes through the generator and flue to the beuch. ‘The diffe 
ence in temperature of gases containing 1.9 per cent, CO and 5.8 per cent 
is 932°. 


The cooling off of the heating gases is also an important factor Che loss 


of heat on three feet length of flue was from 122° to 167°. The cooling 


the gases is dependent upon the absolute temperature of tle gases ; in other 


words, the difference between them and the outer air, also, upoa the rapid 
ity of the movemert through the flue. 
The higher the temperature of the gases than the outer air, or the slowe: 


their movement through tlue, other conditions being the same, the greate 
will be the loss of heat, It is therefore more economical to produce heating 
gases with high draught, even if the greater part of its CO has been r 

duced to CO, before reaching the bench, by reason of its greater rapidity 
through the flue. Per cent. of heat lost by low draught is found to be 23.4 


per cent.; by high, 19.7 per cent. 
Hence the question as to the economy of supplying more thai e be 
with one generator is not so easily solved. For one bench the flue can b 


reduced to a minimum, whereas two or three would increase its lengtl 
correspondingly. 

All the different kinds of coke produced under similar conditions heatir 
gases of chemically-like combinations, The following table may be consid 


ered a guide for the different draughts : 


Draught 1 mm. High, 7 to 
et Mieeape Se Sap e 1.9 per cent, 5.8 per cent, 
J! Oe 28.3 a 92.6 


Nitrogen ....... 69.8 " 71.6 e 


Light Aournal, 7 





luence upon the combination of 
| the different kinds of coke alike, that 
en to 0.5 m. or lower, the percentage ol 
bla rewst considerably. This seems to 
urned through the fuel in some places 
found that the easier they were fused the 
VOr: 
l if Grate Bars and Steam. 
WW ke, by the use of the proper quantity of steam, 
that when 1 refuse from the combustion will not 
ether into cakes, but it can be made into a porous 
gh steam is almitted, then clinkers will ap- 
| pea , if too much steam is allowed to pass into the 
he process of decomposing water will be 
eating gases will gradually stop, 
ra normal condition of generator is de- 
lent ty of the clinkers of the different kinds of coke, 
J 0.70 0.53 0.49 
erator and its attendance are 
proper quantity of steam. More 
quantity of fuel in a certain time with 
t s produced by combustion with 
( 1 Nit el 
f decomposition take place at the same time: 
with air to CO, and CO. 
) { f ste nto H., and the formation of CO. or CO 
ft by creased team the value of CO, aud H 
O and N decreased in e yrresponding degree, 
ly ‘ uses produced with steam have a greater or less 
l bv t (ry process, we have taken the chemical 
to closer consideration, It is a matter well 
position of steam in the generator one cannot 
heat. ‘The heat units which are absorbed by the 
erator are reproduced by the burning of H in the 
ords, a certain amount of heat is made 
But by the troduction of steam the quantity of the 
ff one part of carbon is changed, as also 
draw all its oxygen from the air, but takes 
| water, and therefore will not have so much of 
But wv lo not reach such a complete reduction 
£ ( CO t ry process. The heating gases contain a larger 
: ( | | is overbalanced by the formation of 
H higher than by the dry process, Also, 
; iby the wet than by the dry combustion, 
the tot rv the dry process being 21.5 per cent., and by 
i ; 
| 4 that the wet process has decided advantages over 
value of heating gases, but also in the 
possible, a complete reproduction of Mr. 
G i. before the Association, and as furnished to 
- ficial minutes of the proceedings.—Ep, 
Di S8ion, 
rat furnaces referred to by Mr. Gimper, in 
d their way ; but if I read the translations 
= Gel vorks correctly, these generating furnaces, to 
ce te em improvement in the making of our gas, They 
| t this impression from the translations 7 
[ will not say that that is correct. I understand 
l that { e gas per ton, as I say, but they get more yield per 
|. whatever, except that they do not make 
wish any of you not to adopt them, but 
v Ol a pay te per cent. on their cost. 
| ‘ \ were, on motion, tendered to Mr. Gimper 
MEMBERS, 
( : AD} tions for Membs rship reported the following 
i p 
wiA A les M es, lowa;: J. S. Ambrose, Jefferson City, Mo.; H. 
D. W f Jop M und the following names for special memberships 
om ¢ j : [lls.; and D, Davis, Lowa City, Iowa, 
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The report of the committee was adopted, 


elected us members of the Association 


At this point the Association took a reces 
AFTERNOON SEsSION—May 12. 
[he Association re-assembled at two o'clock, the President in the chair. 
The President announced that the next subject for discassion was 
THE TREATMENT OF GAS AFTER LEAVING THE RETORT. 
Mr. Smith (Grand Rapids)—The works with which I am connected have 


been in operation since 1857, and we have been going along with our old 
We 
then we purify, and then it goes through the exhauster. We have no serub- 
f In 


i 
since we 


apparatus, They are ten inch works. wash first, then we condense, 


ber. We made last year pretty nearly 34,000,000 feet of gas altogether. 


the summer time we use generally two er three benches of fives 


have had the exhauster, which is over eight years, we have run it right 
along. We never could make more than S000 teet to the ton before we cot 
our exhauster in: and since we have had it in, with the same kind of coal, 


we made 29,044,000 feet, the average yield was 9,260, 
7 feet to the ton of 


in 1879 for instance, 
and the net yield was 5,1 
140,000 feet, and the average yield per ton of coal was 9,200 feet. 


In regard to the 


; 
t 


coal; in 1880 we made 33,- 


Last year 
we got some wet coal and the average was low. wet coal | 
found that there was less yield from it, and that the illuminating power was 
less, I 


found no trouble from naphthaline with wet coal, but I found that it affected 


We had to put in more cannel coal to get the proper illumination 
| pro} 


the retorts. I prefer dry coal to wet coal 


The President—Our works are small works, six inch works, in fact, too 
done ll the 


small to be economical, We use an exhauster, and have so all 


time, and in twelve 
once. 
amount of gas sold per ton was greater with exhauster than when 


} 
ne 


we 
made gas without it. 


] 
l¢ 


ikage and condensation, and we col- 
It ru feet 


inch pipe, aud the condensers are 200 feeteof six inch pipe, all set above the 


The exhauster counterbalanced the 


lected for more gas than we did before. ns a little over 80 of six 


heads of the men, and all exposed to the circulation around the retort room. 
The result of my investigation of the leakage is as follows 


7,941 eubiec 


000 Vbat 


The gas used around the works is not included in 


In 1876 we sold, per net ton of pounds, feet 


18, 


we collected for that. 


he gentlemen named were | parties who were using 


jet exhausters 


said they had been using 


nT 
| the m for a long time and never had naphthalhne, others said they had 
been using them and had to give them up because they had naphthaline ; 
and the difference between them was so great in regard to the use of jet or 
rotary exhausters that I thought I wou! ive the jet exhauster a trial. The 
parties who manufactured it gave me t inderstand that there would be no 
trouble from naphthaline Upon that understanding I ordered one and set 
it up in my retort house. All my pipe run underground to the purifying 


years it has never stopped twenty-four hours except | 


We ran the exhauster when we made only 18,000 feet a day, and the | 


house, outside of the retort house, 80 feet there it goes into the combined 


washer, as they call it. rom there it goes into the pipe condensers, con- 


pt 


and from the scrubber into what 


)1 Irom tl 


call the 


sisting of about 20 eight-inch gS; 


ere 1t passes 1nto the scrubber, 


wi dry scrubber, made of an old 


wet lime washer. I got my exhauster up, set it to work, and for a couple 
of weeks I found no trace of naphthaline, and | was congratulating myself 
upon not having any But one day I had a stoppage. I went to work and 


ran steam in, and finally cleared it, but I had considerable trouble in taking 
Where tl! 


al 


it 


» naphthaline 


‘are of it, rms 18 Imme liately after leaving this 
I had ap- 


1 , 4 
prehensions that it would take place in the pipe, leading underground; but 


+, on account of the gas remaining cold, while in 


combined washer, and when it is going to the pipe condensers, 


it never will take place there 


the combined washer it is very warm ; so that I have no apprehensions that 
naphthaline ever forms outside. 

I had sheet 
feet long, 8 inches wide, and 15 inches dee p, that tne pipe condenser is set 
[ had a 1}-inch pipe tapped underneath that; I brought that 10 
pi inning the sheet iron boxes, 


I drilled that for a 14-inch pipe, running that pipe 


In order to take care of the naphthaline iron boxes made, 8 


on ;: { out 


inches, leading into the straight pe r into 


There were 8 of them, 


down into the sheet iron box, so that in 


case the first pipe should stop up at 


any time there would be ¢ msiderable leewav left to ec me out bv the othy r 
pipe without having any stoppage, After I got it all in I had a stoppage in 


[ then had considerable trouble in regard to taking eare of 1 
third box ; 
running down, connecting with the 


into the 


about 5 days. 
To make assurance doubly sure, I erected steam pipes 
3d, 
I then ran the steam pipe 


in évery 


for instance, the Ist, and Sth boxes, 


cast iron boxes. sheet iron boxes and 


cleaned them out ; and I presume ‘an run now for 8 days without anv 
trouble. In order to clean it out I heat the box as hot as 1 ean get it with 
the steam pipe ; I then turn the stear in on the eondensers the tirst two 


that. That is the net product of the pounds of coal used in 1876. These 
are all to the first of April of the years named. Our leakage in 1876 was| 


11.21 per cent. of the gas made. 
of the spring, we uncovered every joint that had been in the ground for ten 
j ld 


i 80k 


it 
ll » 


IST7 we 
ton, and the net loss was only 4 54 In 


In 1879 we sold 8,850 eubic feet, and our 


”) 


years, and putin new joints, an Y 8.529 


] 


lt 


At 2000 


SS 


the loss by leakage was 4.49 


was 5.40. In 188) we soid 8,521 cubic feet, and our loss was 5.01. 


pounds to the ton the average sale per net ton in five years was 8,548 cubie 
feet, and the average leakage was 6.13 per cent. Taking 2240 pounds to the 
ton the average sale per net ton for five years was 9,568 cubic feet. 

English gas men do not turn out as much gas per net ton of coal as we 
do, but they sell the coal tar, the ammoniacal liquor, the sulph tric acid and 
everything of that sort. We have been den ist the reverse of that. Ow 
coal is substantially the same as theirs, except that, in some instances, it is 
a little drier, and takes somewhat longer to burn. The coal used in German 
is very soft, and the engineers there are now engaged fn examining the 
question whether they shall get 10,300 or 9.800 feet to the gross ton. Ch 
question with them is whether it } iys them better to take the other 500 feet 
or to go back 500 feet and get a greater ar t of naphthaline, light vapors 
and all those things which are brok ip by | wh ai 
light coal oils. 

As I say, we have really bx k r way We hav the 
time been engaged in gett e greatest 3 t of < 
that is the way we bave been mal! y but e country ww 
ing thousands ind thousands of dollars wort { these le products w 
be made use of, and it rto b est wit! Ww r wes 
get more gas, or whether we shall es 1 more o r things 
The coals I used in my works w some India 
eannel. I use very little [I ca t what is call Pitt 
basin coal, As was state Mr. St » worat pare 
spring. I attribute ow { t] Fr has ; 
more money 1n putt new i i It y F 
pays. 

Mr. Howard—I lean 
my experience in ird to ¢ n i l ex , 
and four or fiv it | ry ¢ oo 
exhauster to } My ect 1 jet ex ister. } I 

that it aed t I mded a dea) with 


l1mpressk yh 


In the spring of 1877, the first two months 


cubic feet per net | 


1878 we sold 8,902 cubic feet, and | 


boxes, the first two steam outlets—and steam them for about half an hour. 


The naphthaline liquifies with the steam as it goes into the drip pipes lead- 


ing down, and as the water is extremely hot, it goes down into the pipes 
and bubbles up into the tank, and there solidifies. I have an iren shovel 


with holes in the bottom that will fit into that box, and there I sv 


yop the 


|naphthaline out. I can run the exhauster with perfect satisfaction now, 

and ean take care of the naphthaline and have no trouble with it [ intend 
to utilize what naphthaline I get in t future. Some time ago I met my 
friend Smith and asked him what I uld make of it, and he said, ** Put 
it into your retort again a 1 convert ras and as I have 3 barrels of 
it stored, I intend when I go back to make it into gas. 

[ wil state that, as far as tl jet exha ‘Yr is concerned, J] prefer it in 
small works to a rotary exhauste1 [t is better on account of its simplicity, 
especially where you have men that you w yuld not trust an engine to. It 
requires hardly any attenti pl led you keep the water in the governor 
at the proper level. Chat is ut the attention it requires; it regulates 
tself, I have never d any trouble with mi The men in the retort 

ise are perfectly tal ip with it id I believe they would ery it I were 
to ike 1t AWay. 

In regard to the 1] I ha wit und without an exha ister, I will 

ve you my expel Before lL had an exhauster my average run was 
poss rly t! l ibor od of 4.70 or thereabout: since | ive been using 

exhauster 1t |! b with f ul ot 3 or 4 per cent. of cannel coal 
whi [ use, fror $ to 5.5, mg i i fuel that I use for the run 
pli f ed ints to a ) 4 I do not us lV coal [ use 

t] vat t ! ea yard would be naturally throw 

way, { us rt but br n 8 rs of the m uth piece s of the 
torts in dist 

In regard tot s, Iw may W puts in a 
boiler to put in you W l that there is economy 1n having 

rge boiler if A you can burn any I 

k my boiler 342 vas ired by tl Manufae 

iring Company, i | sed WI t Phe carbon my re 

torts 1s @! 8 i i [t Will make 200,000 feet a 

lay, it ! red t 3 it a little fire under the 
oiler and t ve to let the w t boiler. In rannoing ! 

tary ¢ I ! l 5 i KO wledg l cast 

vt £ I 

7 re cs Ww 1s that I ca r } it there 

thing t ‘ ed 1 that is naphthal If you 

n ke care t pht! y right, 
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Mr. King (Jacksonville, Il. ) 


hauster, and we have have never had any trouble with it to th day 
; : 





About five years ago we put in a rotary 


tLat onee, I believe, the eccentric had to be taken to the ma Ine 
Our ordinary laborers took care of it. With one man on watch we 
minimum of 20,000 feet aud a maximum of 60,000 feet. We have never | 
any naphthaline ry any wear and tear. It takes about 25 minutes ey 
morning tu give it a thorough oiling, and then it requires no more attent 
during the day. 

Mr. Howard—I could not get a rotary exhauster and engine combined { 
my works for less than $1,000 or $1,1000, and all a jet exhauster cost 
about $370. That shows the difference between the cost of the two. W 
the rotary, someone has to look after the engine every once in 


it has to be oiled We do not have to oil the 


+ 1 


once in two months. and we have to go once in 


stuffing box. 


Mr. Lansden—I think a jet exhauster can be used without formi 
thaline. 
Mr. Howard—I would like to know of some way of preventing the fo 


tion of naphthaline in my gas. 
The President—Use a rotary exbauster. 
Mr. Howard 
days and have a jet exhauster. 
Mr. Watts 
for over a year, 


Mr. Howard 


I would rather have the trouble of cleaning 


I have been running a jet exhauster at San Antonia, 1 
and have had no trouble at all with naphtbaline 


[ had no naphthaline when I was ranning with | 


coal : but I got out of Illinois coal this winter on account of the bl rckact 


and then I had naphthaline. 

coal used. 
Mr. Watts 
Mr. Starr 

line. I now use a rotary ; in 1865 I put in my first exhauster, and 


We are using Indian Nation coal at San Antonio 


I used a jet exhauster because it was said to prevent uapht 


never regretted it from that day to this. 
Mr. Howard—When I go home I am going to try the ¢ xperiment of 


ranging the temperatures of the condensers, so as to see if I cannot do va 


with naphthaline by regulating the temperature. It may be possible t 
that will obviate the difficulty. 
Mr. Lansden—I think Mr. Howard is right 


naphthaline is not owing to the use of a jet or a rotary exhauster, but 


L believe the fori 


temperature. 
gas leaves the hydraulic main, and I have had no trouble with naphtl 
since I have done so. I think it is owing to the shocking of the gas at s 
point where the temperature is tco low. 

Mr. Smith (Grand Rapids)—I think, from my experience with nay 
line, that it is owing to temperature more than to anything 


Mr. Moran (Joliet, Ill.) 
and never ran short of 40 pounds of steam, and I cannot charge two ben 


L have run a jet exhauster for nearly 7 y 
together ; if I do, it is the same as if I had no exhauster at ,all I 
wait an bour, until one bench is pretty well burnt, and then charge anot 
bench. But we are never bothered with naphthaline. Our works | 
been running for 20 years, and I do not know what it is. 

The President 
taste ; 


As regards the jet and rotary exhauster, it is a matte 
but I question whether it is not bad policy to throw hot steam 
your gas, 


Mr. Munzinger—When we used retorts having a temperatut i 1400 


1500° we never knew such a thing as naphthaline; but now that we uve 
retorts running up to 2200° and 2300 . we have naphthalire, Iu order 
use the steam jet exhauster, you have to have a multitubu vat l 


ger. [If vou have not got that, you had better let steam al 
Mr. Judge (Rock Island, [ll.)—We have used our exhausters ever 


the works commenced, about 8& years ago, and since we pu 





works, about 4 years ago, we have run con 


two or three months last summer, when I found it profitable t 





We had more retort capacity than was necessary. I found that 5 to 10; 
cent, was all we could gain by using the ex ister, and that 
us $15 a month to run it ; so we discontinued it during part of ine, J 
and August. Iam not running my exhauster now, and do not t 
before next fall. I think it would average about $10 a m 
run the exhauster, and oil and tallow would amount to a 22 a 1 

On motion, a committee of three, consisting of T. G. Lansden. Svyiveste 
Watts, and J. B. Howard, was appointed to correspond with tl] liffere1 


gas companies of the country, tor the purpose of ascertaining if they 
contribute toward a prize to be offered for the best invent 
engine, 

The Convention then adjourned until to-morrow morning at & 


MorninGc Sression—May 13 


Called to orded at 8:30 a.m., the President in the chair 


American Gas Light 


‘ , 
jes exhauster except, perlaps, 


eight days to look after tl 


It may be that naphthaline is causs by the 


I have adopted the plan of having thermometers where th: 











> > ‘ 
C Aournat. 9 
ition was unanimously adopted 
I t the thnks of this Association be and they are hereby 
{ | it ( veral railroad companies for their courtesy in making re 
1 of t members of this Association, 

[ vith t nvitation, the Association then proceeded to in- 
spect t Messrs. Shickle, Harrison & Co., Parker, Russel, & Cs., 
| | l 6 Laclede Fire Brick Manufacturing Co., where 

l l afforded every facility to examine their 
proceeded to the Fair Grounds, where an elegant 
a by the St. Louis Gas Light Company and the 
I G ipany, to which ample justice was done by all pres 
eS y authorized to make due acknowledgements therefor. 
uljourned to meet in Chicago in May, 1882, 
[THOMAS BurreRWoRTH, 
Ha President 
The Storage of Slectricity 
-_ 
/ prints ft following letter to the editor of that 
< Alt} iret with every word of Sir William Thomson's 
. nd entirely sympathizing with his enthusi 
rds t us box of electricity, still I feel that it would 
, } ting out t portance of this 2zew discovery 
<) ‘ id gnarded st very probabl misconstrucnon 
e mea f storing and re-stori chanieal ener y iorm the aspi- 
t S \\ ! of every educated mechanic. It is, how- 
r, a quest of degre { the amount of energy stored as compared 
standard of comparison being coal and 
I Vy, one ca t but ask whether, if this form of 
r ‘ itio f our aspirations, it is no‘ comple tely dis- 
Large imbers are apt to create a wrongs impression until we 
{ Eleven 1 foot-pounds of ene rgy is what is 
f ordinary coa So that this box, weighing 75 
a en st as much energy as in 1} ovnees of coal, which might 
aris or anywhere ¢ nh a waisteoat pocket, ox 
I 
\\ I e to the quest of the actua mveyance of energy for 
es. t 3 view is of fundamental Importance, The weight 
t of energy in this new form 1s SOO times greater than the 
das a matter of economy, supposing that en- 
\ e had at a certain spot and no capital were required 
storage, and that the energy were directly applicable, 
| ( irried 10 miles—that is to say, such energy cannot be eco- 
) miles from its source, although coal had to be earried 
) } Chis limit, in truth, falls far short of what has been 
Wh tt y other means. By wire ropes and by compressed air or 
t economically transmitted from ten to twenty miles, 
Sot th t tmost of what is to be done by means of the storage 
very adds another door to those which are hopelessly 
lity of finding in Niagara or other water power a 
ven when the object is motive power, and much 
r which five-sixths of our coal is used—the produe- 
| that the people of this country should not shut 
so far from there being a greater prospect of the 
roble wl about twenty years ago, Professor 
I the prospect is now much smaller. In the mean- 
steel ropes, fluids in pipes, and electricity along 
) t only vest ted, but practically tested and found 
, And now it would seem that the storage of electricity 
{ st OSBORNE REYNOLDS. 
) ( ny } 
Effect of Electric Light on the Eyes. 
ae 
4 { » the electric light arises from its alleged evil 
European observers state that the frequent variations 
vhich the light is subject give rise to sudden and frequent 
pul consequently, in the ‘‘ accommodation” of the 
. 3 unt that alternate contraction and dilation of the pupil, 
vhich it suits itself to the variations of light. Such a light, therefore. 
causes not y muscular fatigue, but also a considerable degree of blurring 
distinctness in the retinal image, The eye suffers both when the 
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light is too dim and when it is too bright. In the former case t bject 
must be brought close to be clearly seen, and a qucreased lative 
effort is called for, which in most cases results in nearsightedne In the 
latter case, the simple intensity of the light produce mdue contraction of 
the pupil, and an increase of tension within the ey Va “4 ml 
Builder. 

{Read at the Birmingham Meeting British As Gas Managers I 

On Gas Supply, both for Heating and Lluminating Purposes, 

By C. W. Siemens, C.E., D.C.L., F.R.S 
—_ 

We are indebted to Walter King, Esq., f the Lond J u/ Gas 
Lighting, for advance proof sheets of Dr. Sieme s Pay Ep 
When, within the memory of living men, the gas burner took the pla f 
the time-honored oil-lamp, the improvement, bot s regards t brillianey | 
of the light and the convenience of the user, was so great that the ultimate | 
condition of perfection appeared to have been rea hed Nothing apparently 
remained for the engineer to effect but improvements im the details of the 
works and apparatus, so that this great boon of modern times might b¢ atile | 
ized to the largest extent. It is only in recent years that much attention | 
has been bestowed upon the utilization of bye-products, with a view of | 
cheapening the cost of the production of the gas, and that the consume! ioe 
become alive to the importance of having a gas of high iluminating power, 
free from nauseous constituents, such as bisulphide of carbon ; thus provid | 
ing a gentle stimulant for steady progress on the part of the gas worky man- | 
ager, | 

This condition of steadiness and comfort has been somewhat rudely shaken 


by the introduction, within the last year or two, of the electric light, which, 


owing to its greater brillianey and cheapness, threatens to do for gas what 
gas did for oil half a century before. The lighting of the City of London, 
and of mary public halls and works, furnishes indisputable proof that the 


electric light is not an imaginary, but a real and formidable competitor with 
ime for gas managers and engineers | 


gas as an illuminant; and it is indeed t 
il to decide 
to 


to look seriously to their position with regard to this new riv: 
whether to meet it as a foe, and contest its progress inch by incl 


cept at once the new condition of thing the ground th 


1, or ae- 


4 conceding it eannot 


of such compe nsating 


reasonably he maintained, and to look about in search 


fields as may be discovered, for a continuation or extension of their labors. 


For my own part I present myself before you both as a rival and a friend: 





as a rival, because I am one of the promoters of electric illumination ; and 
as a friend, because I have advocated and extended the use of gas for heat- 
ing purposes during the last twenty years, and am by nu means disposed to 


relinquish my advocacy of gas both as an illuminating and as a he iting | 
agent, Speaking asa gas engineer, I should be rather disposed to regard 
the electric light as a welcome incentive to fresh exertion, confideutly antic- | 
ipating achievements by the use of gas which probably would have been 
long postponed under the continued regime of a monopoly. Already we 


+ 


observe, both in our thoroughfares and in our apartments, ¢ 


ras burners pro 


ducing a brighter and more powerful light than was to be seen previously 
and although gas will have to yield to electric light the illumination of our 
lighthouses, halls, and great thoroughfares, it will be in a position, I be 


lieve, to hold its own as a domestic illuminant, owing to its great conve 


ience of usage, and to the facility with which it can be subdivided and reg- 
ulated. The loss which it is likely to sustain in large appliances as an il 
luminant would be more than compensated by its use as a heatin it. to 


which the attention of both the producer and consume1 


largely directed. 


Having, in the development of the regenerative gas furnace, d exes 


tional opportunities of recognizing the many ady intages ol gaseous over solu 


the existing gas con 


undertaking if found feasible by them 


erable practical difficulty : 


| - 2 
that by changing the direction of t 


Parliament, but did not sueceed in obtaining it, owing to the opposition of 


ipanies, who pledged themselves to carry out such an 
[ am ready to admit that at the 


time in question the success of the undertaking wou'd have involved consid- 


but I feel confident that the modifled plan which 


it is my present object to bring before you would reduce these difficulties to 


1 minimum, and open out, on the other hand, a field of vast proportions, 


for the enterprise and energy of those interested in gas works, and of great 


benefit to the public. 

The gas retort would be the same as at present. and the only change I 
would advocate in the benches is the use of the regenerative gas furnace. 
This was first successfully introduced by me at the Paris Gas Works, in 
1861, 


in 


and has since found favor with the managers of gas works abroad and 
T) 
} 


economy of fuel ; 


his ¢ rcntry. e advantages that ha 


ve been proved in favor of this mode 


of heating are greater durability of retorts, owing to the 


more perfect distribution of heat ; the introduction of an additional retort 
ineach bed, in the position previously occupied by the fire-grate ; and, 


above all, a more rapid distillation of the coal, resulting in charges of four 
hours each, whereas six hours are necessary under the ordinary mode of 


’ 
firing. 

The additional suggestion I have now to make consists in providing over 
each bench of retorts two collecting pipes, the one being set aside for il- 
I shall be 
evidence, that the gas coming 


luminating, 


and the other for a separate service of heating gas. 
able to prove to you, from unimpeachable 
from a retort varies greatly in its character during progressive periods of 
the charge ; that during the first quarter of an hour after closing the retort 
ff consists principally 


tle « 


the gas given « f marsh gas (CH,) and other occluded 


gases and vapors, which are of lit x no use for illuminating purposes ; 


from the end of the first quarter of an hour, for a period of two hours, rich 
hydrocarbons, such as acetylene (C.H.) and olefiant gas (C,H,) are given 
off; whereas the gases passing away after this consist for the most part 


again of marsh gas, possessing low illuminating power. 


experimental department of the Paris 


mI 


M. Ellissen, the late chief of the 
the French Society of Gas E 


Gas Works, and actual President of t ngineers, 
has favored me with the result of a most interesting series of experiments, 
which he carried out in connection with the late M. Regnault, the eminent 
the object 


physicist, some years ago ; of the experiments being to discover 


the proper period of time to be allowed for each charge. The accompanying 
diagram gives the result of these experiments (see Appendix), showing in a 
striking manner that although the average illuminating power produced by 
the distillation of the coal did not exceed 1.35 Carcel burners, or 13.5 stand- 
ard candles, according to our English mode of measurement, the gas given 
off from the end of the first quarter of an hour, during a period of two hours, 
possessed an illuminating power of 1.616 Carcel burners, or 16.16 standard 
candles, 

According to the figures given in the valuable experiments of M. Ellissen 
it appears that nearly two-thirds of the total production of gas takes place 
in the above period, whilst the remaining third is distilled during the first 
juarter of an hour and the last hour and three-quarters, It hence follows 
flow of gas at the periods indicated, 


allowing the first results of distillation to flow into the heating gas main, 


he 


then for two consecutive hours into the illuminating gas main, one-third of 
volume heating and two-thirds of illuminating gas would be obtained, with 
that the illuminating gas would be of 16.16 instead 
5 candle power, and that the heating gas, although possessed of an il- 


this important difference, 
of 1 
luminating power of 11.05 candles, would be preferable to the mixed gas for 


2 

, 
heating purposes, in being less liable in its combustion to deposit soot upon 
| heat-absorbing surfaces, and in giving, weight for weight, a calorific power 


superior to olefiant gas 








fuel, I ventured, as early as 1863, to propose to the Town Con of Bir 
mingham the establishment of works for the distribut eat is 
throughout the town ; and it las occurred to me to take tl pportunity 
(when the Gas Managers of Great Britain hold the innua tj tt 
very place of my early proposal) to lay before them thx 1 that ther 
guided me, and to suggest a plan of operation for its realizati W at 
the present day will not, I venture to hope, be regarded by tl s ntopi 
The proposal of 1863 consisted in the est is ent of separat sa Bc 
the distribution of heating gas to be produce n rtical retorts. that P 
be shortly described as Appold’s coke ovens heated | 7 se 
ducer” gas and ‘* regenerators, The heat of t ; rts w : 
creased beyond the ordinary limif, in ler to prod 
locomotive and other purposes the produ ; 
less illuminating but of the same heatu owe 
cheapness, less thoroughly puritied t! | ry retort van ‘ 
tributed through the town as a heating agent, to be app t 
boilers and furnaces of the numerons little factories peculiat t catrict 
as well as for domestic purposes, The Cor t ppl Act of 


These experiments not having been made for the particular objects I have 
in view, no account was taken of the quantity or quality of the gas coming 


from the retort during the first quarter of an hour. Judging by the nature 


| f the curves given by M. Ellissen, it is reasonable to suppose that during 
the first quarter of an hour a considerable quantity of gas of very inferior 
| illuminating power is given off, which, if taken into account would further 
| in prove the result given in favor of separating the illuminating from the 
| heating gases, 
[t will be observed that although the candle power of the illu ninating gas 
| would be raised to only 16.25, if two-thirds of the gas were set apart for this 
ly urpose—i.e., after the first 25 minutes f distillation up to 2 hours 35 min 
s from ent of the charge—a gas equal to 18.04 candles 
could be o i t proportionate quantity of heating and illuminating 
vere reversed ech might be effected by continuing the distillation 
r illuminating purposes from 26 utes to one hour 27 minutes after the 
commencement of the charge ; whilst, if equal quantities of heating and il- 


luminating gas were pr duced, which would result from allowing the illum- 


® minutes to two hours, the can- 


nt 
in 


my) 


) its receiver from 2 


a 
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dle power of this portion of the gas would be raised to 16,78, as vn in , t the combustion of the flame, say to 600°F,, or 
the figures given below | ever t | 

Total gas produce l froma ton of coal, 10,573.20 cubic feet , 50 mad l A I i pte l r thi purpose isr presented on the 

power, E t i il { lso the pleasure of placing the burner itself 

(lluminating Gas Heating ( velo 1 to test its efficiency by a ‘tual trial. The burner 

Cub. F. Candle Power. Cub. I | is Ay mounted in asmall cylindrical chamber of 

Iuminating gas Pe into its main 25 I 4, c¢ ted th a vertical rod of coppt r. projecting upwards 

mifiutes after commencent of charge : fi) | | pointed fort The copper vessel surroauding the 
If two-thirds of quantity is used for illum- a q wpper extremity, with a view of directing a cur- 

ination, from 25 minutes to 2h. 35m 7048.8 16.25 24.4 ts on the burner, and on its circumference it is 
If half of quantity is used for illumination, | perforated the admission of atmospheric air. The bottom surface is 
from 25 minutes to 2 hours 5286.6 16.78 IRG . ical sdeeael Git ‘ele vise, end vite @amka alec 
If one-third of quantity is used for illumin- ee the circumference of the perforated cylinder, The external air is 
ation, from 25m. to lh. 27m 3524.4 18.04 7048.8 ae ‘ rh these “‘regcnerative” surfaces. and the flame is 

These important results are borne out by a series of photometric observa- } t vit to the point above iudicated, which by more elab- 
tions which were made soine years ago by Mr. Sugg, which he has further | orate art L ti | her degre The bal! of 
supplemented verbally in stating that the average illuminating power ob- | fireclay td rw ited to redness. serves the 
tained by the distillation of Newcastle coal might be taken at 14-cand] sef e of } m of the gas. and thus dimin- 
power, whilst two-thirds of the quantity, if separated in the manner I } hes t ! he « t 
pose, would produce an average of 16 candles. t transfer? +} tfrom the tip of the flame to 

The working out of this plan would involve the mechanical operation of 1e { bust ilso applicable to an open batswing 
changing the direction of the gas coming from each bench of retorts at thé t t | yet had time to ascertain accurately the amount of 
proper periods of the charge. This could be accomplished by means of a | jner l t y be realized with this class of burner. 
simple reversing valve, similar to that applied for many years in reversil Im I { ther solution the problem of heating the 
the current of the regenerative gas furnace, and a sand-glass may be placed n t ew eat of the produ of combustion has lately 
in front of each bench of retorts, for the guidance of the man in charge een br ler } , ly brother, Frederick Siemens, which 
to the time when the reversal should be made. In order to distribute the | differs essenti f the plan I have suggested, inasmuch as he draws the 
two gases a double set of gas muins certainly would be required ; but these | fam Ww ul thy eating apparatus, and thence into a chimney. 
exist already in the principal thoroughfares of many of our great towns, | J xpel nts made officially and with great care have proved that by these 
where, at one period or another, competing gas works have been established, ethod 1 effect of gas can be practically doubled. In practice 
and it would not, I think, be difficult to utilize these services for the sepa- | both th thods of intensify gas flame will probably find independ- 
rate supply of illuminating and heating gas, the latter being taken into tl ent ap} yn accordi to circumstances, the cause of increased luminous 
houses and establishments only where it was asked for by the occupiers ffect bei th cases the same, 

The public could well afford to pay an increased price for a gas of greatly From a purely theoretical point of view it can be shown that of the caloric 
increased illuminating power, and the increase of revenue thus produced | ener le } 1e combustion of gas, a proportion, probably not ex- 
would enable the gas companies to supply heating gas at a proportionately] ceed e pe ent,, ig really utilized in the production of luminous rays : 
reduced rate. It would not be necessary to employ upon the heating nd that t ‘tric light nine-tenths of the energy set up in ‘the 
the same expense and trouble in purification as is required for illuminating etric lispersed in the form of heat, and one-tenth only is utilized 
gas, because the products of combustion of the heating gas would not, as the is rays It would lead us too far here to go into t'ye 
rule, enter the apartments, but be conducted into the atmosphere through | part ars é lations, but it is important to call attention to them 
the ordinary chimneys. Heating the retorts by means of the regenerative | jp or<er t how the large margin etill before us for practical improvements. 
gas furnace would, as already indicated, lead to an increased production of By t ml | employment of the process for separating the illuminat 
gas from each bench of retorts, and thus compensate for the reduced unt bine fy t] ating gas with the arrangement for intensifying the lumin- 
of illuminating gas in each operation. The heating gas might, wit ty ras flame previously described, the total luminous effect pro- 
inconvenience, be sent through the pipes at a greater pressure than the il- | dneed ren consumption of coal gas “ay, according to the figures 
luminating gas, in order to make a given size of mains transmit an increased bh wed threefold ; thus showing that the deleteriousseffects now 
quantity. ippertaining to gas illumination are not inseparably connected with its use. 

The question may be fairly asked, whether a demand would be likely t My princi; r»bject preparing this communication has been to call 
arise for heating gas similar in amount to that for illuminating gas; and I| your attentior nerally to the important question of an improved gas il 
may state that I am decidedly of opinion that although at the present m« lumi | more particularly to the subject of a separate supply for 
ment the amonnt of gas supplied for iluminating purposes exceeds that for | heating ga vhich, if ed into effect, would lead, I am convinced, to 
heating, the diminution in price of the latter would very speedily indeed | penet results, the ortance of which, both to gas companies aad to 
reverse these proportions. Already gas is used in rapidly creasing | the pul t would be difficult to over-estimate, 
quantities for kitcheners, for the working of gas engines, and for fire-grates, a 
As regards the latter application, I may here mention that an arrangement s caniteeans 
for using gas and coke jointly in an open fire place combined with ex : : 

; : : ; SE A : ‘Paris, June 4, 1881. 
ceedingly simple contrivance with a view of effecting the combustion of gag a ee : hes 
by heated air, has found favor with many of the leading grate builders and Dear Sir—I we sane * parhigasntes: 2 ee ne vee nts, together 

) I : = nd curves [The very ingenious proposal that you have made 
with the public. Although this arrangement was suggested by me only last . » dbetaian eb tha talal saedinndl i . * , 
winter several hundred of these grates are already in use In Lor d Dn, M in- ee ee ” cae deetix papel SapeNg ge Ta aich Saas Swe thirds 

: : ‘ nats Se : eould be employed for lighting and one-third for heating purposes, resulting 
chester, Leeds, Glasgow, and other towns, showing how fully alive the pnb 2 . : 
lic are at the present time to that great crying evil, ‘‘ the smoke nuisance,” tion and much more a ; 
It may be as well for me to mention here, that neither the regenerative gag ss Tam masa: ete. 
coke fire-grate just alluded to, vor the plan I here advocate of paratin | ‘ Signed A. ELLIssEN, 

. . ‘Dr. ( W siemens 

the produce of gas retorts, has been made by me the subject of letters pat- | ; 
ent; my time being already too much occupied in other directions to give | ‘‘ 77 the Variation of Production of Gas, and of its Iium- 
that amount of coustant attention to these subjects which the working of a | Po at Different Periods of the Distillation. 
patent necessitates. | [ables I 10 ntain the results of experiments made in a bench of 

As regards the use of illuminating gas, I have one more suggestion to | seven retort the type of the Compagnie Parisienne, each retort being 
make, which I feel confident will be viewed by you not without interest. | char per with 100, 110, and 120 kilogrammes (220 Ibs., 242 lbs., 
The illuminating effect produced in a gas flame depends -partly upon the] and 264 
amount of carbon developed in the solid condition in the body of the flame, | la | yrresponds to a distillation of 4h, 00m. 
and partly upon the the temperature to which these particles are heated in e I] 5 ih. 48m. 
the act of combustion. Having already shown how, by separation, a gas of T) tillati | been divided into intervals of 15 minutes, 
greater luminosity may be supplied, it remains to be seen how the tempera- | and the 1 s recorded on each horizontal line refer to the gas produced 
ture of combustion may be raised. This may be effected to an extent that | during the quarter ending the time mentioned on each line. 


seems surprising, by certain mechanical arrangements, whereby a portion 
of the waste heat produced by the flame itself is rendered available to 


+ 


neat 





i 


vo tables the case of a charge of 110 kilos. (242 Ibs.) has 


as the standard, and the results have been graphically repre- 
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sented by means of two curves, one in red for the gas produced, L the 
other in blue for the illuminating power. The line of abs e be livided 
into eqnai parts, each representing 15 minutes, each ordinate the red It sald that the ‘tol 
curve gives the gas produced during the preceding quarter of an hour, and | ence that the absolute « tin 
the corresponding ordinate of the blue cury licates t] lu iting | that from s ut tt 
power of this same gas, Che pr xluction of the gas has been further d led | 8ul t LLik} the str 
into two portions—the one destined for illumination, and the other for heat- | would be f wed by a@ sin 
ing and motive power, companies, 1 notably in 
‘The gas produced during the first quarter of an hour is generally of low | OVe! 1C0 per cent. premiam 
illuminating power, and varies beside with the hygrometric condition of th. r at, SO aes adios Ales 
coal, In the following calculation it has been accordingly classed with thi lo guard a ut ts 
heating gas, and the gas produced during the interval from Lf m. to 2 ene ved, ul ty Wise | 
15 m. of the working has alone been reserved for i/luminating } nrposes ment w y made tnat 
men at all pe e! l by 
[. Distillation in Four Ilo Charge. 110 J49 | ey ‘ tins readv t rht up 
‘ | . | | ] I 1 | 
I. Gas produced per 100 kilos. of e stilled uli the expe { the staff 
. ss : 
( | ithe Brush « y I 
Meters. ¢ | 
, - . ympa s] t st 
1. From 15 m. to 2 h. 15m 18.062 6502.32 ee ) ; £ ' 
a a 2 T r rt ft r¢ 
2? From 0 m. to 0b 15m. and fr 2h. 151 t } lL] Ss } Ss “ ' 
i it 
‘otal 9 271) 1057 » } } 
Total 29.3 20 rop t sup} 
" leo re } ¥a 
Il. Gas produced per 100 cubic meters obtained | 
ire } yis so 
M . ; 
1. From 15m. to 2h. 151 61.502 f its rival tl : it 


2. From Om. to Oh, 151 


The Brush Light and the London Gas Company. 


a 
Brush com} y have found by experi 
! t cann be relied upon, and 

et cease sudd nly, T) effect of 

I 1 would be extremely serious, and 
pse in the shares of the electric hght 

f ti Brush, which stand at present at 


vy, the £10 s] res, OL W 
company com- 
+ company, and an ange- 
staff of 
and a full supply of gas at 


the 


y should kee pup a tull 


electricity mi 
to be borne, of course, 


int part of the business that the gas 


ssist the rival company, instead of leay- 


ur the 


brunt of its own failure, should 





Total 
Ill, 


Mean illuminating power of the produced gas 


Str ¢ , 
. : - The development of gas 
l. From 15m. to 2h. 15m : 87.7 16.16 : 
: 0 $ :; ivilized cou s ha tu 
2. From Om. to Oh. 15m. and from 2h, 15m. to 4h 128.2 11.0 
. : : lor gas and W r pipe t 
Mean of the total mixed gas as per calculation . 103.3 : Ale 
~ it 18 son VHDAat 8 I 
[uminating power of mixed gas as per direct tri 105.7 13.50 


country towards the adopt 


II. Distillation in 4h. 48m. 


= 242 ll form so much lighter and p 
. ; . _— | vears aco the Paris cas 
I, Gas produced per 100 kilos. of coal distilled | years ago the Pa ' 
Cut | with pipes made f1 
Me Cul . | were a success, and those la 
1. From 15m, to 2h. 15m. 20.388 7339.68 


tory. In this country, howe 


2. From to Oh.15m. 2h.15m. t 


th.48m.. ° 


Om. 


9.741 3506.76 


Total 30,129 m an entirely 


| 
| } 
ma 
in opportunity recen 
| 
LOS46, 44 
i 


lality, but of marvellous ady 
II. Gas produced per 100 cubic meters obtained he Se aiaek est teenth 1 
{ Me re ™ 
1. From 15m. to 2h.15: 67.673 ai & Partners, West o 
2. From Om. to 0h.45m. and from 2h.15m. to 4h. 48 2.327 rhis firr ¥ ; 
- a trom route 8 ( 1 t ! 
Total WOOO one ls ol ew tl pl 
III. Mean illuminating power of the produced gas | tion, f scsahesedie 
; — r to the required curv 
. ( the pipes by hyal } 
1. From 15m, to 2h. 15m 101.1 14 this process } y 
2. From Om. to Oh, 15m., and from 2) 51 to we now usually made betw 
th, 45m 24 10.07 thickness varving from 
Mean of the total mixed gas ; 111.2 12.77 | to the purpose I t 
, ; ' he ply t 
‘Tt is not proposed to stop at the results obtained by distillation in 4 ¢ 500 pou 
48m.—that is, five charges per 24 hvurs Experience has proved that tl ; : 
best conditions of working are found in the use of active charges r pidly | _— in aan P 
distilled by raising the temperature of the furnaces ae es oa 
‘* From these experiments it results that it would be possible to divide 4 a <a ) ae 


the products of distillation of coal into illuminating gas and gas for heating a re portal 


purposes and motive powe1 Thus place produ rally =e 
done, by means of a distillation of four } rs 1110 kilos 249 lhe ner}, oe . 
retort, a mean result per 100 kilos. of coal distilled of 30 cubic meters of kaw ana factured 
normal gas, which corresponds to an expenditure of 105 litr , iy ae 
the light of a Carcel burner consur 12 crammes of } r. there | + St 
. e 
mAy be produced lst about 18.5 eul I ers ot 1 l | fy " 
illuminating power of 87 litres ; and (2nd) about 11.5 bic meters of heat hefo! NORE 
ing and motive power gas of ar iting power of 128 litr 1() , t 
cubic meters of gus produced, 61.50 cub ete! ° 
$8.50 eubie met 
( " T) 
‘¢ This result would be tained bv receiv ‘ eens i 
gas produced during the first 15 ites. and durit A , 
ry T 
the distillation, and in reserv for l iting purposes t is é 
the intery il of 15n to ZI yin, I Ir t mé é 


the distillation Sigued A. } SEN mital of ¢ 


‘“ Panis, June 


doubtless have been fot 





nproved sanitary condition of 


past few years, caused a great demand 


iprovements have been made in them. 


little progress has been made in this 








wrought-iron pipes, or pipes made in a 
in cast iron. We believe that some 

i down a large main, as an experiment, 

! two to three feet diameter, which 
them since have likewise proved satisfac- 
ist iron pipes have hitherto held the sway, 


deservedly. have, however, had 


We 


the manufacture of various sizes of pipes 





merit, not only of origin- 


We 


esses the 


ver pipes made ot cast iron. refer 


vunufacturetl by Messrs, Exton, Ber- 
pl id wrought iron pipes mad 
visif an opportunity was af- 


roughout, The 


f acturing t ypera- 
8 ts tothe intermediate stage of bend 
l y brief, whilst the final jointing of 








ir Ly uid to be even more rapid. By 
ny diameter—w elieve they 
| ind 36 inches diameter—and in 
ree-eighths of an inel ceording 
y l 1 l up to twelve feet i i length. 
| 1 to st lan internal pressure 
| matter I course, 
I plied t pipes made of wrought iron, 
leds ts of the ti be obtained 
é but r l may readily be ul 
t th 1@ pipe in cast it The advan 
fest, especially where transport, car 
ui, ra or sea, 15 nee I 
i nery vented r tn purpose 
8 ipon the proj rs, and be 
the part a nvyentor. 
ess the ey- 
pportunit f compet st favor- 
P 1 wat I The Gas 
s rding to t ven 
( Stat Mass 1 3, there 
> l} total los ccasioned 
to 3 [This would appear to be a pretty good 
. braced 49 establis} 
he value of whose prod 
jars 
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Official Report of Examinations of Gas for 
three Weeks ending June 25, 1881, made 
at the Photometrical Room of the Depart- 
ment of Public Works. 

Corrected Illuminating Power. 





Time of = re 2) Ge 2 ps 
Day at 4 to 6 th oc] ote “Oe| —: “te 
. eS) S85 a1 -o°5 —5| $°5 
1881. which Se SH) Uw ae 4 | 
Test were ~ « as @ ce oe = & ys 
» = a = —- = — Ss 2 — 
June made. ES 2O| ¢O| oD/| &3| 56 
Zz A a A jon = 
+ * + 7 + 
6 25.93/18.58/)26 4 24.59 21.18 30.20 
Between 
6.08)20.15 27.77 24.40,19.42'30.55 
9.30 a.m. 
8 27.75)19.73|/25.17/24.73/19.31)30.28 
and 
9 25.19)19.47|25. 74'26.00/ 19.37/29. 76 
l P.M. 
0 24.44)18.68)24,.93/26.59,)9 4 1g 4 
li 25.96) 19.13) 26.06/26.08'19.51 29.89 
Average/25.91)/19 29/26.03 25.40/19.28/30. 12 
13 25.97 19.8424 .61/25.18 19.34/29, 85 
14 27.18) 20.42)24.80 24. 74) 18.86.98 85 
ld 20.17,18.99) 24.38 24.44 19.44/29.19 
16 24 19.57/26.81'28.9: 1.32 29.58 
17 24.75 18.71/27.68 23.07'19.51129.06 
8 24.49 18.68) 26.55) 23.46 19.23)30.40 
Average 24.36 19.37 25 &9 24.13 19.28/29.40 
20 27.90/19.70 25.79 23.65\19.59/29 85 
| 27 .90/20.41'2%.48/23.49|19 31/29.68 
4 47. 15) 19.28) 27.84 22.12)18.15/29.30 
3 25.21/19.95 27 .97'23.56.18.35/30.18 
24 25. 64/20.27,28 96)43.23'18.61130.01 
25 (0, 20.46/27 .29'93 35.18.9499. 30 
Average 27.05 20.01,/27.88)43 93/18. 84 49.55 


* Five foot lava tip with check. 
+ Bray’s slit union, No. 7. 
} Bray’s slit union, No, 6 


E. G. Love, Gas Examiner, 


Artesian Wells in New York 


=> 
The number of artesian wells it ty ate 
and rapidly increases, something e 40 having be 
j sunk during the past year. Their depths range from 
| 200 to 2,000 feet, and the flow ranges from ) to 
2,000 barrels a day These wells are used mair by 
| brewers and other large manufactn who re juire 
a large amount of water, and w! i the artes 
| well water economical both for its t 
| coolness which enables them to GIs} ense wtb ou 
jice. Usually the wells are vertica [ I ns 
| se ven holes were drilled in different dir tions and at 
| *ifferent angles, only one being ¥y t al The bor 
| 26 was carried to a depth of about 260 feet 
average, the longest at an angle being 457 feet dee; 


Water was struck in all the borings, and an abundant 





pavers has been obtained ntinuous S 
A erican 
| Red Lights for Hotel Passages, 
_ 
The St. Nicholas Hotel, New York, has adopted a 
| feature which is in use in many Western hotel 
| This 1s the introduction of red lights in the halls, 
| Firemen say that the preatest difficulty ests exper 
| 1ence in a burning bnilding is in finding their way to 
| the stairways. Che passages are frequently long and 
| tortuous, and even one quite familiar with their wit 
| ings is apt to gO wrong under tl fl 
sudden excitement For this reason the St. Nicholas 
| has placed red globes on the fixtures in the halls that 
lead to the staircase, and white lights in those that do | 


not. A stranger can open his door at any hour of | 





an unavoidable ingredient of the , 
comes a matter of great Import et 
prevent its presence 5 tific A 





Gas Stocks. 
he 





| 

| Quotations by G. W. Close Jr., Broker and 
Dealerin Gas Stocks 

with W EB Scott & Co., 


. 


34 Prine Srreet, New sorx Cry 

| 

| JuLY 2, 188] 

| ce Allcommunciations wi receive urt llar attentior | 
tw The following quotations ar serton the par value | 


of $100 per share 1 


Gas Co. sof N } City. 


Capital P. Bi Aske 
Central.. 166.000 r 
Harlem.....<....0. 1.800.000 Q 
ae Bonds 170, 00% 103 | 
Manhattan.. 4.000.000 0 yr 200 
Metropolitan. ... 2.500.000 100 148 
i "7 Scrip... 1,000,00( 102 108x 


A 


Mutual....... 5,000,000 190 65 7t 
“ Bonds, go'd. 900,000 1000 100 104 
Municipal........ wecee «1,590,000 100 160 165 
de Bonds... . 750,000 106 110 
New York 4,000,900 100 100 103 
Woitbern, 270,000 50 on 100 


Gas Co's of Brooklyn. 


Brooklyn 2,000,000 25 114 115 


RJLLIBOUIG. cskusvesiestaws 1,200,000 20 45 50 
8S. F. Bonds. 320,000 1000 100 105 
Fulton Municipal.. 1,500,000 100 60 iB 
Peoples ee 1,000,000 10 35 +0 
. Bonds aa: 290,000 : 101 104 
we sont 250,000 ad 70 75 
Metropolitan........... 1,000,000 109 60 65 
Nassau ere 25 55 60 
SFE sec cccwes 700,000 1000 95 100 
Williamsburgh .... 1,000,000 50 60 65 
Bonds oe 98 103 
Ps “RIGS, vnsncusapesaee 135,000 100 65 60 
Bonds....... 40,000 - — =. 
itichmond Co., 8. I. 300,000... 70 75 
Ou " f Town Gaa Comy anies. 
Buffalo Mutual, N.Y 750,000 100 72 16 
Bonds 200,000 1000 95 100 
Citizeus, Newark..... 918,000 50 85 TS) 
‘* Bds. 124,000 — 108 10 
Chicago Gas Co., Ills 125 — 
Cincinnati G.& C.Co. 178 180 
Consolidated, Balt. 66 67 
Bonds.... 197 — 
East Boston, Mase... 25 114 120 
Hannibal, Mo......... 100,000 100 45 100 


Hartford, Conn....... 700,000 25 140 144 


the night, and by running along the row of red | s | Halifax N.S........... 400,000 40 148 159 
reach the stairs in the shortest possible time.— / Hamilton, Ontario... 155.000 40 1174 
dustrial News | Jersey City ...... ae 750,600 20 145 155 
| Jacksonville, IIl...... 120,000 50 100 aaa 
How to Detect Carbonic Oxide in the | Lewistown Maine... 400,000 100 — ito 
Smallest Quantities. Laclede St Louis Mo 1,200,000 100 108 110 
oa | Montreal, Canada 2,000,000 100 153 (54 
One of the important sanitary probleins is to de New Haven, Conn... 24 = 132 — 
tect in the air of our dwellings very small admixtures | Oakland, Cal ae 40 $1 
f carbonic oxide, The following test, furnished by | Peoples, Jersey City ede 95 100 
Vogel, has long been been regarded as the most sim-| ‘ ‘* Bas. 5 
ple and unfai'ing: To a flask of water exposed to the | Pittsfield, Mass....... 120 130 
air under examination add blood very much diluted, | rochester, N. Y...... 50 70 x0 
Carbonic acid is shown by tt ediate reddening | Citizens 100 30 35 
of the mixture. The addition of ammonia sulphide | Woonsocket, R. I.... 150,000 100 x0 
does not banish the absorption lines in the spectro-| Wilmington, Del.... 50 174 
scope as with ordinary diluted blood The test will | Yonkers................ 50—s 30 32 
show the presence of a portion as small as 0.25 of | Rondout & Kingston 75 80 
per cent. Experiments show, however, that St. Louis Missouri.. 600 000 50) 250 9254 
ide may — aga ibsorbed tt iS 0 “y er San Francisco Gas- 
yr. Walter emnel uses the lungs VIE ! ’ 79 ’ 
Pies the gas from the room The mouse experi | 0., 8. Frisco Cal. 72 is 
mented upon is then drowned, and | d from the Poledo, Ohio...... . o5 97 
region of the heart is tested with fre rless am- | Troy, Citizens......... 600,000 100 on 
raonia sulphide Iu this way 0.0 f 1 per cent 12} Washington, D.C... 1,500,000 20 130 200 
pe easily detected, and strong symptoms of poi : 
are shown h as little as 0.05 of per « ant of ti Scrip 500,000 20 150 160 
gas. Sint irbonic oxide is not, lil rt ! r} following stocks were sold at auction, 366 


shares of New York, at 984-1004; 50 Manhattan, at 
) 1) Metropolitan, at 1404. 
[The Metroplitan Company declare a dividend of is 
per cent. on stock, and 5 per cent. on scrip, payable 
Angust 9tb 
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GAS AND WATER PIPES. 
A. H. McNeal, Burlington, N. J 
Gloucester Iron Works, Phila., Pa 
R. A. Brick, New York City 
James Marshall & Co., Pittsburgh, Pa 
R. D. Wood & Co., Phila., Pa 
Warren Foundry and Machine Co., Phillipsburgh, N. J 
Mellert Foundry and Machine Co., Reading, Pa..... 


WASHERS AND SCRUBBERS. 


G. Shepard Page, New York City 


RETORTS AND FIRE BRICK, 


J. H. Gautier & Co., Jersey City, N. J 

B. Kreischer & Sons, New York City 

Adam Weber, New York City 

Laclede Fire Brick Works, St. Louis, Mo 

Brooklyn Retort and Fire Brick Works, Brooklyn, N. Y 
Borgner & ©’ Brien, Phila., Pa 

Gardner Brothers, Pittsburgh, Pa 

Henry Maurer, New York City 


. KIRKHAM, HULETT & CHANDLER’S 


Ca | an 




















6 “STANDARD” 


16 


‘WASHER & SCRUBBER. 





DIETERICHUS REGENERATOR FURNACE, | 


Charles F. Dieterich, Baltimore, Md 2 


GAS METERS. 
Harris, Griffin & Co., Phila., Pa 
American Meter Co., New York and Philadelphia 
The Goodwin Gas Stove and Meter Co., Philadelphia, Pa 
He me & Melihenny, Phila., Pa 


GAS STOVES. 


The Goodwin Gas Stove and Meter Co., Phila. Pa 
American Meter Co., New York and Philadelphia 


VALVES. 


Ludlow Valve Manufacturing Co., Troy, N. ¥ 
Chapman Valve Manufacturing Company, Boston, Mass 


EXHAUSTERS. 


P. H. & F. M. Roots, Connersville, Ind 
Bmith & Sayre Manufacturing Co., New York City 


GAS COALS. 


Penn Gas Coal Co., Phila., Pa 

Perkins & Co., New York City Xu) 
Cannelton Coal Co., New York and Philadelphia 

New York and Cleveland Gas Coal Cc.. Pittsburgh, Pa 
Newburgh Orrel Coal Co., Baltimore. Md 

Despard Coal Co., Baltimore, Md 
Tyrconnell Coal Co., Baltimore, M 
Fort Pitt Gas Coal, Pittsburgh, Pa 
Chesapeake anid Ohio R.R Coal Agency, N. Y. City 


1 


GAS ENGINES. 


Schleicher, Schumm & Co., Phila., Pa 27 


STEAM STOKERS. 


a) GR Br OLE. 4. cc ccncsonen, navecesammobane tits anane 


36 | GEO. SHEPARD PAGE, 49 WALL STREET, N. Y., 


AGENT FOR THE UNITED STATES AND CANADA. 


| REMOVES ALL AMMONIA 2n¢ 80 per ct. of SULPHURETTED HYDROGEN & CARBONIC ACID 
‘4 Yields 10 to 18-0z. liquor. Pressure absorbed, less than half an inch. 
: Adopted by over 100 companies in Europe, and at Newport, R. [., and 


15} Quebec, Ca. For circulars, with full particulars, address as above. 





ie Purifiers For Sale. THE PROCESS FOR REMOVING 


THE 
FOUR SECOND-HAND PURIFIERS, LOxt6 ft, | 


With wet center seal, 12-inch connections. All in fair order | Carbonaceous Incrustations 


Can be delivered Aug. Ist. 


FROM 
527 -3t PORTLAND (ME.) GAS LIGHT CO 


THE INTERIOR SURFACE OF CLAY RETORTS, 


iaving secured the title to the abore patent, 

“ oe ietatets ‘ . aloe is prepared to negotiate with gas companies for its use 
ONE ™ ACK ENZIEB EXHAL STEER, on very reasonalb Terms The great ec yNomy ot this pro- 
cess has been thoroughly demonstrated in this country and 





Complete, with by-pass, valves, ete.; 8-inch connections. Good | in Engiand, and le Only method so fat discovered that 





21 | as new, and cheap. Address “ ti My “s A the go re a ac 7 : — expeditiously and 
with | ry to e re ta. Address 

21 WILKES BARRE GAS CO., 

20] 527-3 Wilkes Barre, Pa D. D. FLEMMING, Jersey City Gas Works, 

21 | : 3 


JERSEY CITY, N. J. 


ENGAGEMENT DESIRED 


AS SUPERINTENDENT OF GAS WORKS. 


Has had 15 years’ experience ; thoroughly understands the busi- nS] Oo WwW ad E A D Y . 


A. Q. Ross, Cincinnati, Ohio 285 | ness in all its departmenta—the construction of gas works, man- 


PURIFIER SCREENS. 


George D. Cabot, Lawrence, Mass 27 


BURNERS. 
G. Gefrorer, Phila., Pa 
PURIFYING MATERIAL. 


Connelly & Co., New Yark City 


STEAM BLOWER FOR BURNING BREBRSE. 


H. E. Parson, New York City 2 
PROCESSES. 

Gwynne Harris New York City 

EDGE’S PROCESS. REMOVING CARBON 
fh. D. Flemming, Jersey City, N J 

GAS FIXTURES. 
Mitchell, Vance & Co., New York City 
CEMENT. 


&. L. Merchant, New York City 
F. ©. Norton, New York City 


ROOKS., 


Economy of Gas as a Fue 

Journal des Usines a Gaz 

Gas Analyst's Manual 

Scientific Books 

Cathels’ Gas Consumers’ Manua 
Fodell’s Book-Keeping 

Review of Gas and Water Engineering 


? 


ufacture of gas, laying of street mains, inspection of gas fittings, 

or is a practical gas fitter. Can make own drawings of works, 

and thoroughly understands and can perform the secretary duties 
2 | of the office. Can give the highest references if necessary 


OLR=2t A(idress “* SUPERINTENDENT,” Care this Journa 


: ad VOLS. I. AND II. OF 
| FOR SALE. | 


| Gas Works, Kine’s Treatise on Coal Gas 


| 
} 
} 


| IN A CITY OF 12,000 POPULATION. | 


Buildings and Works in First-Class Shape. OUNDIN CLOTH. PRICE, $10 EACH. 
1a | Ps 
POPULAR WITH CITY AND CONSUMERS INCOME, $7,001 


Acidress 


| VILE BE SOLD REASONABLE. | A. M. CALLENDER & CO.. 
| 


‘ICHAS. A. LAMB, 


12 Pine Street, N. Y. 
1 | 159 LAKE ST , CHICAGO, ILL. 
| 


WANTED. | iron Sponge 
-| AN ENGAGEMENT WITH SOME GAS CO. AND 
Sp ae hE S“ICAS EXHAUSTERS. 
A tors menaliah ten: cCoiapaa she well CONNELLY & CO., 


LIN, Pomeroy, Ohi j No, 407 BROADWAY, NEW YORK CITY 
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AMERICAN METER Co.. 


SOLE MANUFACTURERS QF THE 


“ECONOMY” GAS STOVES 





In presenting these stoves, we would respectfully say that after most thorough and lengthy investigation of 
the different apparatus used for cooking by CAs, it is with the utmost contidence that we can recommend our new 
and improved ~ Economy ” Cooking StOVeS as hbeiny the most efficient, economi al, and durable vas stoves ever offered 
to the public. Efficient from the rapidity with which th \ do . Keonomical as to the consumption of 
ras, and Durable from the quality ot material and Wo kmanshi » EL} ( 1] t | ( i] manutacture. The wide-spread 
reputation which we enjoy for producing only first-class articles in a i manufactures, we feel confident will 
attach itself to our “ Economy ” Gas Stoves, \MERICAN METER COMPANY, 


NO EXTRA CHARGE FOR NICKEL- 
PLATED FITTINGS. 


,A BROTLER UNDER THE FIRE 
WITHOUT SMOKE, 


UNEQUALED ECONOMY OF GAS 
FOR THE QUANTITY OF COOKING 
DONE. 


AN OPEN ROASTER UNDER THE 
FIRE WITHOUT SMOKE, 


A THOROUGHLY DIFFUSED HEAT 


THROUGHOUT THE WHOLE STOVE. UNSURPASSED EXCELLENCE OF 


WORKMANSHIP AND FINISH. 
ALL THE OVENS TIGHT, JACK- ‘Filme 000))))))|) MMMM | 
ETED, AND PERFECTLY VENTI- 
LATED DOWNWARDLY RADIATING 
BURNERS OF GREAT POWER. 


PATENT SMOKELESS GAS-AND 
ATR BURNERS OF SUPERIOR POWER 
FOR BOILING, FRYING, STEWING, 
PRESERVING, JELLYING, HEATING 
SAD-IRONS, ETC. 


RADIATING BURNERS THAT CON- 
SUME THE GAS OF ANY LOCALITY 
WITHOUT ODOR OR SMOKE. 





GENERAL AND SPECIAL SUPER 
IORITY IN ALL COOKING OPERA 
TIONS. 


BURNERS THAT ARE PRACTICAL- 
LY INDESTRUCTIBLE FROM TIME 
OR USAGE. 





No, 9.—** Economy? Gas Range. 


THEY ARE MADE IN ALL SIZES, TO MEET THE REQUIREMENTS OF FAMILIES. 


| All Qualities of Gas can be Used. 
Will Burn at a Low 


Pressure. 


oY CP 


: mg 
a ee meee 
uw reas at 





Boiling Stove. 


Gas Brotler. Hot-Plate, 


With these Stoves all the operations of cooking can be carried on at the same 
time, thus avoiding annoyance and trouble. 


Pea FOR ILLOBTATED CATALOGUE. AMERICAN METER CO., New York and Philadelphia 
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J. H. GAUTIER & CO.. 


CORNER OF 


GREENE AND ESSEX STREETS, 
JERSEY CITY, N. J. 


Clay Gas Retorts, 
Gas House Tiles, 
Fire Bricks, Etc. Etc. 


Ground Clay, Fire Brick and 


LACLEDE MANHATTAN 


FIRE BRICKS AND FIRE BRICK & ENAMELLED CLAY 
CAS RETORT WORKS rETORT WORKS. 


CHELTENHAM, MO. 


Hand and Machine made Retorts and Settings, Superior ADAM WEBER 
Fire Wricks for Siemans Gas and Glass Furnace 3 ’ 
and wie 28 for Whitwell’s Hot Blast Ovens, Blast Furnace 
and Cupola Tiles, Ete CLAY GAS RETORTS 


Fire Br icks and Tiles 


of all shapes and sizes. 
Glass Pot Clay. Fine Ground Cla yend Fire Bricks. 8 


AND RETORT SETTINGS, 
Pipes Bt FIRE BRICKS, TILES, ETC., 
901 Pine Street, St. Louis, Mo. 


63 Office and Works, 15th Street and Avenue C., N. Y. 


Borgner & O'Brien, 


ESTABLISHED IN 1845. 


Fire Sand in Barrels, 


J. H. GAUTIER, 
393-ly C, E. 
cre} 


B. KREISCHER & SONS, 


OFFICE FOOT OF HOUSTON ST., E.R., N.Y. 


GREGORY 
GAUTIER 


BROOKLYN 


CLAY GAS RETORTS 
AND RETORT SETTINGS, 


Clay Retort & Fire Brick Works, Gas ERetorts, rine sricks, ties, ere. 
23d St., Above Race, 


(EDWARD D. WHITE & CO.) 
TILES, FIRE BRICK. 
PHILADELPHIA, 


amen ers - oun He torts, rave 
AND EVERYTHING IN THE FIRE CLAY LINE. VENTY YEARS" PRACTI 


GARDNER BROTHERS, 


VAN DYKE, ELIZABETH, RICHARDS & PARTITION STS. | 
ESTABLISHED 1864. 


CLAY GAS RETORTS, RETORT SETTINGS, FIRE BRICK, TILES, Etc. 


MINERS & SHIPPERS OF FIRE CLAY. OFFICE, 116 SMITHFIELD sT., PITTSBURGH, PA. 
C. H. SPRAGUE, No. 13 EXCHANGE PLACE, BOSTON, MASS., Agent for the New England States. 


Brick, 


AL EXPERIENCE, 





Works, Works, 
LOCKPORT, PA. 


VAGE JUNCTION, MD. 


MT. SA 








OFFICE, 418 to 422 East 23d St., New York. ESTABLISHED 1856. WORKS, PERTH AMBOY, NEW JERS 


HENRY MAURER, 
Excelsior Fire Brick & Clay Retort Works 


CLAY GAS RETORTS, BENCH SETTINGS, FIRE BRIGK, TILES, ETC. 


CHAPMAN | 
VALVE MANO AUTORING COMPANY, Valve Manf'g Co., 


OFFICE AND WORKS 





LUDLOW 


MANUFACTURERS 


93s to 054 Miwer Street and 67 to S33 Vail Ave 


Steam, Gas, and Water Valves | as 
and Gates, 


EGR FLY DIRANTS, 


WIL POSLPIVE DRIP 


Y, NEW YORK 


All Valves and Hydrants farnished with 


4 Babbitt Metal Seats & Non*Corrosive 
I Working Parts. 


WORKS AT INDIAN URCHARD, MASS. ' 





REFER! 








- a Oa BRASS AND IRON SLIDE VALVES, 
C. CEFRORER. KING'S TREATISE tome, nein fron War, a 
G AS BU rmNE RSs. COAL GAS. YDRAULIC MAIN DIP REGULATORS. 


GAS HEATING AND COOF ING APPARATUS. 
FITTERS’ PROVING APPARATUS, ETC, 


No. 248 North Eighth dbtreet, Philadelphia 


ALSO 


FIRE HYDRANTS. 


Vol. L., Bound in Cloth, S1¢ 


Ae M. CALLENDES & O0.. 62 Pine srieet, N.Y. 





le 


lll 
- 


od 
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MITCHELL, VANCE & CQO. 
Manufacturers ot 


P.H.& F’. M. Roots’ CHANDELIERS 


And Every Description of 
GAS FIXTURES, 
Also Manufacturers of 


Fine Gilt Bronze and Marble Clocks, warranted best Time- 
keepers Mantle Ornaments, &c. 


Salesroom, S36 DROADWAY. 
NEW YORK. 
Spectal designs furnisned for Gas Fixtures for Churches 
Public Halls, Lodges, &c. 


Portland Cement, 
Roman Cement, 


IMPROVEDGAS EXHAUSTER Keene's coment 


Sellurs Gas Cement. 
English Fire Brick, No. 1. 
BYE-PASSES, GAS VALVES, GOVERNORS, ELBOWS, PIPE-FITTINGS, &C., FURNISHED TO ORDER. » Silica Fire Brick. 


IMPORTER 


P, H. & F, M. ROOTS, | Patentees and Manufacturers, ‘CONNERSVILLE, IND, Ss. IL. MERCHANT 








With Engine on same Bed Plate, or without. 





s > Nant. ' F ’ ‘ y , tl Broadway, New Vork, 
Ss. TOWNSEN?>, General Agent, 6 Co1 tland St. and 8 De ) oe a guia dateak Gtkaae tesa, ee 
JAS. BEGGS X& CC Selling Agents, 8 Dey St., N, Y . Re it 60 cents in postage yw np r new on Portland 
. +. r nad kK an Cement, showing how_to mix it anc 0 o use 
WM. COOKE, Selling Agent, 6 Cortland St,, N. ¥. , to mix it and how to use it 


Send for Illustrated Catalogue and Price List. F. O. NORTON, 


MANTFACTURER OF 


Hwdraulic Ce > 
SMITH & SAYRE MANUFACTURING COMPANY. . eee ncn —— ese 


No. 245 BROADWAY, N. Y. of giving better results than Portland or any other cement 
BUILDERS OF 92 Broadway, New York. 


Machinery and Apparatus for Gas Wor ks. G. W. DRESSER, C.E., 
_A, : 
me 





ember American Society Civil Engineers 


CONSULTING ENGINEER 





BENCH 
I 


COMPENSATORS 














e = ALL MATTERS PERTAINING TO 
< > ~. 
= : ‘ moe . 
a eS Gas Mianufacture 
vet whecst ND THE 1 17 
S & “sae S ~ AND T UTILIZATION OF 
- sa : 
—s - = ft 
z aS. RESIDUAL PRODUCTS 
a ~~ = < Z — 
2 > ala ieis 
sas22s2 2 “How to Burn Gas,” 

— St > ft oa XX) BS an 
-R™~ we RR ~ ® 
foo cee Ss 
= -— = ie 2 > 
Et oe wm - ~ t | er this title a neat little book has been ig 
RM 2a < a , 

Das RS Sa s +S containing the paper of Mr. Jas. Somerville 
=e oh er a ; 
- SA HO. S ff read at the last meeting at Cincinnati, together 
Scare HAN go Ol_., 1) , , , 

a S os - ss vith a table, taken from Prof. Chandler’s lecture, 
SER Ew X showing the loss of light resulting from the use of 
mS «st - fa ~ 

“Qn s shades, ete., of different kinds of glass. 

. & 2 <a = 
an S - & S Phe book is intended for sale to Gas Compa- 
mes ri. f 
sy ras <e olea q istribute gratuitously among consumers 
a Cc ‘ mm il < : 

=, “ : ‘ ‘ 
=Zadk Rw It Gas Companies can induce their consumers to 
= AO fe O i 
nos . & es use better burners and shades. one-holf of the 

~-r Aw = 

=. S442 | fault-finding will cease. 

<P > > a ’ 

‘gy oe : I'he price is $10 per thousand. Orders may 
way <5 a aM ‘ 7 
eek Oo we > - e sent to tue office of this soirnal, 

SMwm oo: ee - ° 
Oo” NSO" Bo 

2 3: £4 2 Preserve the Journal! 
PB SEESs &| | ie 

Z. 2Ppeae« We will furnish to our subecribers an important 
> = vA 2 S si e for preserving tn a co wvenient form, the num- 
ry se ™ # bers of the Journal as it is issaed at the very low 
cD <a> S price of $1.25. Sent eithzz by Eaprese or Mail, as 
= ey oe a lirested. 

N => td 

z Bo a By mail the postage will tw 2 cents, which will be 
te ~ “> added to the price of the Binder. Send orders to 

r ~~ Z KT J 

y oF as A. M. CALLENDERB & CO, 

; on — . 
=| eel a 42 Pine Street, Koom 18 New York, 
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CAST IRON 


FOR WATER 


rire 





~ DAVID 8, BXOWN, 


T . P. MICHAELSON, See 
BENJAMIN CHEW, 


we SEXTON, Supt. 


2 WOR 


AND GAS 
Treas 


ues city N, 3, 


+ GUNSS6 (EI: 


5 oes ahs a slStal 





Cast Iron fash Waler Pies stop Valves Fin Hydrant fasholders, at 


Office No. 6 North Seventh Street, Philadel Iplita. 
ESTABLISHED 1856. 


WARREN FOUNDRY in MACHINE CO,, 


WORKS AT PHILLIPSBURGH, N. J. 
NEW YORK OF FIO -, 153 BROADWAY. 


Cast Iron Water and Gas Pipe 


FROM TWO TO FORTY-EIGHT INCHES DIAMETER. 
ALSO ALL SIZES OF 


FLANCE PIPE for Sugar House and Mine Work. 
Branches, Bends, Retorts, Etc., Etc. 


SCIENTIFIC BOOKS. 


We are prepared to furnish to GAS MANAGERS 





436-1 





GAS CONSUMERS HAND BOOK, by Wm. Rics- 


aAkps. C. E. 18 mo. Sewed. 20 Ceats. 


GAS CONSUMERS MANUAL, by E.S.( 


Cents 


ATHELS, CLE, 





PRACTICAL TREATISE ON HEAT, by THomas 


: , Box. Second edition. $$ 
nd others interested in the topics treated of, the fo ee pm 
: . AIR AS FUEL, OR PETROLI AND OTHER N- 
towing Books, at prices named ERAL OILS UTILIZED BY CARBURETTING ATR, by 
38, Member nstitute Civil Engineers. 
GAS MANUFACTURE, by Wituray krenarps, 41 peng ag r ~ I Engineer 
with numerous Engravings and Pilates, in Croth bi ; 
ing. $12. FODELL’S SYSTEM OF BOOKKEEPING FOR 
= * : GAS IMPANIES = 
THE GAS ANALYSTS MANUAL, by F.W Hani AS COMI f 
LEY. $2.50 rhe above wi forwarded by Expres pt 
>u. Price. 
NALYSIS, TECHNICAL VALUATION, I + es SA natiliaied 
. MIFICATION and USE OF CGAL GAS, cae state Wrentin Uaeh var be dontved, Coun conaink of anal: 
Rey. W. R. BowpitTca, M. A., W Engravingy. 8 Vv ali remittances must made by k. Dra Post Office 
Cloth, $4.24. vi Order 
NEW BIGGING’S” uM ANDROOK, MAS NEW As -* « AL LE a A, co. rf, 
SIGGING, © $3.75 4 1 -N 








WOOD & CO., 
PHILADELPHIA. 
MANUFACTURERS OF 


CAST IRON PIPE 
FOR GAS AND WATER 
Lamp Posts. Valves, Etc. 


Mathew’s Pat. Anti-Freezing Hydrants, 


400 Chestnut Street. 


JAMES MARSHALL & CO. 


Franklin Foundry and 
Pipe Works, 


MANUFACTURERS OP 


GAS, WATER, AND OIL PIPES 





Works, ISth, 19th, 20th and Kailroad Street, 
Office, No. 23 Nineteenth Street. 
Pittsburgh, Pa. 
N.B.—Pipes from 8-jcnh and upwards cast tn 12 ft. lengths, 
t@” Send for Circular and Price List, 


BERGEN IRON WORKS. | 
R. A. BRICK, 





MANUFACTURER OF 


CAST IRON PIPES, 


FOR WATER AND GAS, 
Valves, Fire and Dock Hydrants, 
Lamp-Posts and Flange Work, 


WILLIAM W. CAMPBELL, — Agent, 
Office, 85 Liberty St., N. 


Mellert Foundry & Machine Co, 


Kuimited. Established 18418, 
MANUFACTURERS OF 


(GAS RONG WVAURE ha Anca B |e ( 


Specials—Flange Pipe, Valves and Hydrants, 
Lamp Posts, Retorts, etc, 

and castings for Furnaces, Rolling Mills, Grist and 

Saw Mills, Mining Pumps, Hoists, etc, 


ARNOLD MELLERT, Supt., READING, PA. 


NATIONAL GOAL GAS COMPANY. 


320 Broadway, N. Y., Rooms 50, 51 & 52. 
H. P. ALLEN, President. 


The process known as GWYNNE-HARRIS. but from later 
most essential improvements, more appropriately called tha 
ALLEN-HARRIS, or AMERICAN HYDROCARBON process 
for making ‘‘ Water Gas,” bythe decomposition of super- 
eam, in fire-clay retorts, set similarly to those in 
Coal Gas Works, is au established success. More than One 
Hundred Million cubic feet of gas have been made under 





Machinery 


1eated st 








his process, and for permanency and brilliancy, a8 well as 
yoth to the manufacturerand consumer, it is supe- 
rior to any gas by the old, or any other method, 
not intermittent but continuous. The steam 
admitted into the retorts by gauge cocks, and 
thout change, All the materials required, 
team, are 17 lbs. of Anthracite coal and about 
of Petroleum or Naphtha, per 1000 feet of bri- 


economy 
made 
ess is 
and the are 

lays W 
| besides th 


ig £a nhs 


llant gas. 
| Rights for sale, Inquire of the President, 
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HERRING & FLOYD, 
Oregon Iron Works, 


738, 740, 742 & 744 Greenwich St., N. Y. 


Practical Builders of Gas Works, 


MANUFACTURERS OF 


ALL KINDS OF CASTINGS 
AND 


APPARATUS FOR GAS-WORKS. 


BENCH CASTINGS 
from benches of one to six Retorts each. Z 
WASHERS: MULTITUBLAR AND 
AIR CONDENSERS ; CONDEN- 
SERS; SCRUBBERS 
(wet and dry), and 
EXHAUSTERS 
for relieving Retorts from pressure. 
3ENDS and BRANCHES 
of all sizes and description. 

FLOYD’S PATENT 
MALLEABLE RETORT LID. 
PATENT 
SELF-SEALING RETORT LIDS. 
FARMER'S 
PATENT BYE-PASS DIP-PIPE. 
SABBATON’S PATENT 
FURNACE DOOR AND FRAME, 

BUTLER'S 
COKE SCREENING SHOVELS. 
GAS GOVERNORS, 
and everything ceanected with well regulated Gas Works at 
low price, and in complete order, 
SELLER’S 
for stopping leaks in Ret 


CEMENT 


orts. 


N.B.—STOP VALVES from three to thirty nches— 
at very low prices, 

Plans, Specifications, and Estimates furnished. 
SILAS C. HERRING, JaMES R. FLOYD. 


T. H. Brrcuw, Asst. Mangr. 
R, J. TARVIN, Sec, & Treas. 


STACEY MANUFACTURING CO., 


MANUFACTURERS OF SINGLE AND TELESOOPIO 


GAS-HOLDERS 


AND ALL KINDS OF 
Cast and Wrought Lron Work 


Used in the Erection of Gas and Coal Oil Works. 


fi. Ransuaw, Pres. & Mangr. 
Wm. Stacey, Vice-Pres. 


Foundry on MILL STREET ; Nos. 33, 35, 87 and 39 
Office and Wrought Iron Workson RAMSAY STREET Cin- 
cinnati, Ohio. 
REFERENCE, 


Cincinnati Gas-Light Co. | Baton Rouge, La., Gas Co. 
Indianopolis Gas Co. | Saginaw, Mich., Gas Co. 
Dayton, O., Gaslight Co. Oshkosh, Wis., Gas Co, 
Covington, Ky., Gas Co. ' Peoria, LiL, Gas Co, 


Springfield, O., Gas Co. 
Terre Haute, Ind., Gas Co. 
Madison, Ind., Gas Co. 
Kansas City, Mo., Gas Co. | 
Topeka, Kansas, Gas Co. 
Burlington, lowa, Gas Co. 
Nashville, Tenn., Gas Co. 
R. T. Coverdale, 


i € uiney, ll, Gas Co, 

; hampaign, ilis., Gas Co. 
Carlinville, Ill., Gas Co. 
sowling Green, Ky., Gas Co, 
| Hamilton, Ohio, Gas Co. 

|} Vicksburg, Miss.. Gas Co 

| Denver City, Gal, Gas Co. 
Fne’r Cracinnat!, and others 


MORRIS, TASKER & C0,, 


Iuimited, 


Builders of Gas Works, 


PHILADELPHIA, PA. 





The Kerr Murray Mfg, Co,, 


THE LATEST IMPROVED 


1842. DEILY & FOWLER 1881. 
LAUREL IRON WORKS. 


ADDRESS, 39 LAUREL STREET, PHJLA 


MANUFACTURERS OF 


CAS HOLDERS, 
SINGLE AND TELESCOPIC -WITH 


‘AS ¥ 
on WRovuT Ikon ol DE rues. | G@as Apparatus 


We are prepared to furnish Holders, Wrought Iron Ro 
Frames, Bench Castings, Condensers, Scrubbers, Purifiers, 
Drips, Bends, Tees, and all other Iron Work connected with 
Gas Works. We have built 12 gas works and 135 gast lers, 
Personal supervision given to the erection of all our work 
Holders built at following places since 186 
Lancaster, Pa. (2 Indianapolis, Ind 
Willtamsport, Pa. ¢:; Jacksonville, | 
Bristol, Pa. (2) Joliet, Il, 
Catasaqua, Pa, Lawrence, 
Kittanning, Pa. 
Hazelton, Pa, 


AND 


MACHINERY, 


|Wrought Iron Roofs and 
Bench Castings, 


Kansas, 
Jefferson City, N. O. La 
Algiers, N. O., La. 
Freeport. Pa, Kalam ~% Mic! 
Huntingdon, Pa. Buffak 1 

Pittston Pa. gdensburg N. ¥ 
Bethlehem (S). Pa W aver 1 FS 

Sharon, Pa » Falls, N. Y. ! 
Canter, Pa Pen n y ann, N. ¥ 

Carlisle, Pa Watkins, N Y 

Beaver Falis, Pa Coney Island, N. ¥ 

Annapolis, Md, (2 Batavia, N.Y 
Parkersburg, W. Va. G cester, } 
Lynchburg, Va. Salem, N, 
Stanton, Va, Milwaukee, Wis 
Youngstown, O Bur rton, \ 
Steubenville, O Hoosick | 
Zanesville, O, Att‘ca, N 
Mansfield, O, Mount Ho 
Marion, 0. Mou 
Belleaire, O, I 
Athens. © 
Barnesville, O 
Newark, O 
Columbus, O,. 
Franklin, Ind 
Plainfield, N. J 
Englewood, N. J. 
Flemington, N.. 
Dover, Del. n, Pa 
Pittsfield, Mass, Galveston, ‘I 
Meriden, Conn, 


SINGLE LIFT AND TELESCOPIC 
GASHOLDERS. 





| FORT WAYNE, IND. 


BARTLETT, HAYWARD & CO, 


si |ARCHITECTURAL IRON WORKS. 


nt Joy, Pa 


htockaway HB 


ts 
= 





MANUFACTURERS OF 


BROWN & OWEN, 


MANUFACTURERS OF 


GAS HOLDERS, BENCH CASTINGS, MULTITUBULAR 
| WATER AND AIR CONDENSERS, COMMON AND 
TOWER SCRUBBERS, ROTARY & STEAM 

JET EXHAUSTERS, WROUGHT 


EVERY DESCRIPTION Ol] IRON ROOF FRAMES, 


Gas ald Water Wort DUDES. 


Particular attention giv old wort 
Estimates and Seawinent furnished, 


VANUPACTURERS OF ALL DESCRIPTIONS 
OF GAS APPARATUS, 





WORKS: 
K. PITT OWEN, 


THOS. R. BROWN, ; 
Late Chief-Eng. Phila. Gas Works Cors, Pratt, Scott, McHenry, Ramsay and Bartlett Streets 
Address all communications to 7 
. BALTIMORE, MARYLAND. 
N. W. Cor. 12th and Noble Streets, 
7 ! Plans, Specifications, and Est ates she - Re 
{82-ly PHILADELPHIA. —M— eee 








CONTINENTAL WORKS. 


T. F. ROWLAND, Proprietor, 
GREENPOINT, BROOKLYN, N. Y 
ENGINEER AND MANUFACTURER OF 
GAS-HOLDERS, 
CONDENSERS, SCRUBBERS, VALVES, 
PURIFIERS, RETORTS, and HY- 
DRAULIC MAINS, 


and all other articles connected withthe Manufacture 
Distribution of Gas. 


ana 
Plans and Specifications prepared 
and Proposals given for the necessary Plans for Lighting 
Cities. Towns, Mansions, and Manufactories, 


GASHOL DERS OF 


ANY MAGNITUDE. 





a. 


No. 1211 MARKET 





OO AN el IN CF Be 


Engineer and Builder, 


STREET, PHILADELPHIA, PENN. 


BUILDER AND CONSTRUCTOR OF ALL KINDS OF GAS MACHINERY, 


ON THE LATEST AND MOST IMPROVED PLAN. 


Bench Castings, 


Centre Valves, 


Estimates and Drawings Furnished upon Application, 


Condensers, 


Scribbers, Purifiers, 


Gasholders, Stop Valves, Etc., Ete. 
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GAS COALS. GAS COALS. GAS COALS. 


~" SCOTT’S” OCEAN MINE 
YOUCHIOCHENY GAS COAL. 


W. L. SCOTT & CO., Proprietors, ERIE, PA. 


This Colhery is located at Seott Haven. on the Youghiogheny River, Westmoreland County, Pa.. directly 
adjoining the Penn Company's Youghiogheny Mine. 


Over One Hundred and Fifty Thousand Tons of this Coal Sold in 1886 


for delivery during the year ending March, 188], distributed amon?” forty different (ras Company’s, including EVE Y 
Company in New York ( Wty, Brook lyn, Sersi Y City, and Ne wark, nearly every Company on the Hudson River as ae 
s Albany and Troy, as well as all the prominent Companies on the Sound—at Boston and other New England ports. 

The universal favor with which this coal has been received has induced Messrs. Scott & Co. to increase their 
already large facilities for meeting the wants of Gas Companies, giving to consumers an undoubted guarantee that 
delivery will be promptly made. Applications addressed to the undersigned will meet with prompt response, 

Orders for delivery in New England can be addressed to our Boston office, No. 21 Exenance Pacer, 
or P. O. Box 3003, Bosron. 


PERKINS & CO., General Sales Agents, 


45 SOUTH STREET, NS. Y. 





S& MCCRICKART, Pres’t J. E,. MCCRICKART, Mang'r 


THE GAS ANALYST’S MANUAL. THE FORT PITT COAL C0 
BY F. W. HARTLEY, A.I.C.E., M.S.E. E. & F, N. SPON, PUBLISHERS. iekapaie eek Milnes or i 


PRICE, $2.50. 


CONTENTS. Sgction 1.—The purposes of photometry. Standard light. Standard burner. Gas Works Clauses A 
Amendment Act, 187! :—Regulations in respect of testing apparatus, mode of testirg for illuminating power, and for 
sulphuretted hydrogen. Description of scandard apparatus. The photometer room, Preparation of candles. Testing 
operations, Readings, Correction for gas consupt. Corrections for candles’ consumpt. Corrections for barometric 
pressure and temperatare. Ordinary photometers. The inferential or jet photometers. To set the jet photometer at 
work. To raté the je*photometer. 

SEcTION IJ..—Duration and mode of testing in London, sulphuretted hydrogen, ammonia, sulphu compounds. Prepar- 
ation of solutions. Fittingup. To set the apparatus at work. Analysis. 

SECTION I1].—Ammonia. Sulphuretted hydrogen. Carbonic acid. The Cooper’s Tube, or Eudiometer. To calculate 
weight of sulphur. Harcourt’s color test. A rapid and accurate methodof estimating sulphur in coal gas. Speviti 
gravity. To find the specific gravity of dry gas. To correct the bulk and find the weight of gas. 

APPENDIX.—Rules and tables to facilitate the ca'culations necessary in the determination of the illuminating value 
and ¢ tegr e of purity of coal gas. Photometr Ammonia and sulphur. Proving of testing meters in Londo rhe g No. 337 Liberty Street, 
referees’ cubic-foot measure, Times and mode of testing for pressure in London. Proposed standards of | 


A. M. Callender & Co., 42 Pine Street, N. Y. PITTSBURGH, PENN, 


ECONOMY OF CAS AS A FUEL 


rOR 


COOKING PURPOSES. 


This is a small Pamphlet containing the Paper read by 


MR. WILLIAM W. GOODWIN, OF PHILADELPHIA, PA., 


At the recent meeting of the American Gas Light Association. 
IT IS INTENDED FOR GRATUITOUS DISTRIBUTION BY GAS COMPANIES AMONG THEIR CONSUMERS 








Price, Twelve Dollars per Thousand. 


A. M. CALLENDER & CO., No. 42 Pine Street, New York. 
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GAS COALS. GAS COALS. GAS COALS, 
TH E 


HEW YORK AND CLEVELAND —4 
CAS COAL COM’Y PENN GAS COAL COMPANY 


Of Pittsburgh, Pa. COAL, CAREFULLY SCREENED, 


MINERS AND SHIPPERS OF AND PREPARED FOR 
VOUCHIOGHEN AAS COAL FFAS PURPOSES. 


This Company is prepared to furnish any amount of their 
justly celebrated, and acknowledged superior GAS COAL, to 
any point reached by raliroad or navigation. on most favor | »n the Pennsylvania Railroad, and on the Youghiogheny River. 
able terms. 3 


General Office—89 Wood Street, 




















~,— ._+, 





Their Property is located in the Y« cecal Coal Basin, near Jrwin’s ana Penn Station 


OFFICES 


PITTSBURGH, PA.| No. 209 South Third Street, Phil’a. 90 Wall Street, New York, 
Branch Office—120 Water Street, PLACES OF SHIPMENT. 
CLEVELAND, OHIO. Pennsylvania Railroad, Pier No. 2 (Bower Side). 
WILLIAM A. McINTOSH, President. Greenwich Wharves, Delaware River. 
A. CARNEGIE, Vice-President. 366-ly Pier No. 1 (Lower Side), South Amboy, N. de 


W. P. DE ARMIT, Treasurer, 
THOMAS AXWORTHY. Agent 


ie neve no CANNELTON COAL COMPANY 


Miners of the celebrated CANNELTON CANNEL, acknowledged to be the best enricher produced 
THE NEWBURGH in this country, yielding 10,000 cubic feet of 64.54 candle gas per ton of 2,240 pounds. 





Orrel Coal Company J. TATNALL LEA, Treasurer, P. O. Box 1747 Philadelphia. 
’ ’ * Y ~J wy » r 7 ‘ 

ennea ot Newbare, Preston County, W. Va Sares (C. & O. R’way Coal Agency. N. Y. BENEDICT & DOWNS, New Haven. 

Company’s Office, No. 52 S. Gay Street, Baltimore, Ma. Acrents: /DANIEL W. JOB & CQ., Boston DAVIS, MAYER & CoO., Baltimore, 

C. OLIVER O’DONNELL, Pres’t. CHAS. MACKALL, Sec’y. 

Cuas. W. Hays, Agent in New York, Room 7, Trinity Build 


“fas ompany ster mar vy peor crcoseomme GESADCAKE & Ohio Railway Coal Agency, 





market prices, 
It yields 10,996 cubic feet of gas to the ton of 2,240 lbs. of 
good illuminating power, and of remarkable purity; one 


bushel of lime purifying 6,792 cubic feet, with a large amount 
of coke of good quality SUPERIOR KANAWHA GAS C 


Ithas been for many years very extensively used by various 


Gas Companies in the United States, and we beg to refer to A Iso, —- I >{. I ™~ r a A ~ J > wns’ x ES AML CO m Ls, 


he Manhattan, Metropolitan, and New York Gas Light Com- 
panies of New York; the Brooklyu and Citizen’s Gas Light | 


SALE OF THI 


Companies of Brooklyn, N. Y ; the Baltimore Gas Light Com- | From the Kanawha and New River Regions, on the line of the Chesapeake & Ohio R’way. 
pany of Baltimore, Ma., and the Providence Gap Light Com- | 
pany, Providence, R, L. c-™ Bs. OonRCUTT, ARY ) OFFICE 292 PINE STREET N Y 
Best dry coals shipped from Locust Point, wharves, and) J, J. GORDON, saves Ace ’ ’ ° ° 
prompt at.action given to orders forc hartering of vessels, 
224-ly n 





| THE AMERICAN TYRCONNELL GAS COAL., 
THE DESPARD COAL COMPANY | 


OFFER THEIR SUPERIOR 


DESPARD COAL GAS-LIGHT JOURNAL. 


| MINED 1N TAYLOR COUNTY, WEHS1 VA. 


Ceompany’s Office, 25 8S. Gay St., Baltimore, 


To Gas Light Companies throughout the country. CHARLES MACKALL, Secretary. 

Agent, ALFRED PARMELE, No. 32 Pine street, N. Y. 
BANGS & HORTON, No. 31 Duane street, Boston. CHARLES W. HAYS, Agent, Room 7,11 B’way, N. Y. 
Mines in Harrison County, West V —. 


Wharves Locust Point, ‘ > SuHrrrInc Pornt—Baltimore, Md, 
Compaty’s Office, 15 German St. t Baltimore. $3 PER ANNUM. ’ 

| 
| 





Among the consumers of Despard Coal, we name: Man-/| 
hattan Gas Light Company, New York; Metropolitan Gas | inte enad wind - : , ‘ 
Light Company, New York ; Jersey City Gas L ight Company, sande oe a a rN Se beet rare 
N.J.; Washington Gas Light Company ; Portland Gas Light : 7 ng power of over 16 candles, Forty bushels of very superior 

. : ’ y 
Company, Maine 42 Pine street, N, YX ° »ke, with little Ash and scarcely any clinker O4-ly 


*." Reference to them t# requested, W4-. 





English and Provincial Gas Coals. 


THE BEST QUALITIES OF PROVINCIAL COAL FROM THE M&NES AT 


SYDNEY, GLACE BAY, AND LOUISBURG, C. B. 


ALSO 


Abram Co.’s Arley Gas Coal and Cannel, Higginson’s North Ince 
Hall Gas Cannel, Townley & New Pelton Newcastle Coal 
DELIVERED AT ANY PORT IN THE UNITED STATES. 


21 Exchange Place, Boston. PERKINS & CO.. 45 South Street, New York. 
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INTERNATIONAL--1876--EXHIBITION. 


The U.S. Centennial Commission 


IAVE D REED AN AWARD TO 


HARRIS, GRIFFIN & Co., 


12th and Brown Sts., Philadelphia, and 49 Dey St., N. Y.. 0. S.A 





FOR THE FOLLOWING REASONS 
The Exhibit consists of a Series of METERS from the Largest S Station Meters for the e of t MANUFACTURE OF GAS, to those for the use of 
the ORDINARY CONSUMER. The Instruments are WELL MAI i \BLI to INDICATION, ar mbody a number of sundry improvements which, 
with the general character of the Exhibit, entitle the whole to commendatio! 
Attest—J. L. CAMPBELL, P 4. T. GOSHORN J. R. HAWLEY, 


Secretary, pro tem Director eral President 





FARMER’S PATENT 





Bie FraAHrSS LDiIP-PiFPz. 























BO 




















FARMER’S PATENT BYE-PASS DIP-PIPE. 
WiIILLIA Ni FA RM HR, 
ARCHITECT AND CENERAL CAS ENCINEER, 


ROOM,S ST, SY, VI 111 BROADWAY, NEW YORK, 


WILtaiam FARMER itters ¥ to t Mannfactu f Ga furnish Specifications, Drawings 
and Estiu ites f t t \\) { ( t t eit] { 2107 r by ¢ 

Havi e 

~ \ t I IN \ 

EXHAUSTER (5S pelle DUMPING BARROW for Wheeling Coal, Coke and Lime, Etc. 
BYDnavuLiIc MAID | ZIGZAG S BBERS N ! t vil the ‘Tar, Ammonia, and 
Mapbtualin BYE-PASS DIP PIP] , i per SELF-ACTING WATER DISTRIBUTOR 
fer Scrubbers iv IVABLE DIP L] LTOW ER SCRUBBERS (Jack- 
mted) for kk bil J >) \ L ri 4 bo IN i mALS \ t 5 ) nnuously in action. 

peut : Ss 

+ EN A bs ny, > ¥ 
een. : t y, 1 Mo. 

a * ¥ ipauy Wark, Nd 





ie ete ae ee 
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T. C. HOPPER, Prest. WM. H 
WET AND DRY GAS METERS. PRI 


STATION METERS. PRES 

EXHAUSTER GOVERNORS. | 

DRY CENTRE VALVES CRI \ 
GOVERNORS FOR GAS VW 

GAS STOVES 


Mamufactorics: AMERI 


B12 W. 22d St., N. Y.; _ svoasssraxpann” at 
Arch & 22d Sts., Phila. pee erm g ogee 





HEL™ME & 


Success 


ESTA ist: 


? 
Ce ANS gat to 


PIRACUUO ALL 
heretofore at the OLD ESTABLISHM 


To manutacture Wet and Dry Gas Meters, ! 
Pressure Registers, Indicators, Photomet 


Continue as 








From our long Practical Experienc he Br 
Work, wwe can quarantee all orders t 
WILLIAM HELMI 
WM. WALLACE GOODWIN, Prest. and T: Ww) ) ? 


THE GOODWIN GAS STOVE AND 


W. GO 


Successors to W. 


1012, 1014 and 1016 


No, 


MANUFACTURERS OF GAS ) 


Dry and We} GAS METERS, Station Meters (Squat 
Lamp Post Meters, Etc., Etc., Meter Provers (sizes 2, 5 
gisters, Pressure Indicators (sizes 4 inch, 6 ine 
ernors, Exhauster Governors, Photometers of all descript 

Testing and Chemical Apparatus of ail kinds, a 


Coodwin’s improved 
»f Meters, and a ipp 
All work guaranteed first class in every particu! 


Review of Gas and Water 


Special attention to repairs « 





Edited and Published by Cuas. W. Ha 


Each number contains articles 


mary of latest intelligence on the subject of Els 
on the Construction and Maintenance of Gas, Wat 


Price, 1ljs., Postpaid 


The Gas and Water Companies’ Directory 


American Gas 


5 al | a A 
end, Wed) 


Filbe 
142 Chambers §S 


Lowe’s Jet 


Kne1neerin: 





~~ 4» 





WM. H. DOWN, Sec. 


TER COMPANY, 


fons) 
a. 
mye 


RS 


TEST METERS. 
PHOTOMETERS, 


LISH Asconcieces: 


er Street, Cincinnati. 

anal Street, Chicago, 

S10 North Secovd Street, St. Louis. 
& L24 Sutter St., Francisco. 


South ¢ 


San 


Vi « ii_HBHRNNY. 





“+ -) 


"F) 
. 


2 OUUIRUEIBS, 


Street, Philadelphia, Pa. 


WAIT 


{(‘antre S 3. Governors, 
A a ies 
) supervision of ak 
I NN 





V. MERRICK, 


METER COMPANY, 


Asal, Sec. 


rt Street, Philadelphia, Pa. 


York 


iw 


{ Suge’s Experimental Meters, 


ters, Pressure and Vacuum Re- 
1 Wet itre Seals, Dry and Wet Gov: 
plete—also 
» Cras, 


Photometer. 





IW READY AND FOR SALE, 


FODELL’S 
System of Bookkeeping 


Ss COMPANIES, 


ther in Check, P, O, Order 


ngs and forms vo 
inpanies, 


n this sys- 
by applying to W. P. 


M. CALLENDER & CO 
HT JOCKNAL, 42 Pine St., N, ¥ 


CATHEL’S 


CAS CONSUMERS 
MANUAL, 


Edited and Published Annually by CHARLES W. HAST! 

n to ascertain at a glance, with- 
This Work gives a complete list of all Gas and Water Cor ' ige of the Gas Meter, the quantity 

‘ 5 s S » 
and Wales; date of formation, amount of capita nd nam pecapcitsin Aiso the best mothoa 

’ ‘ 3 . irgest amount of tts light, 

returns, prices paid for gas, dividends, ete. vantage of Gas Companies to supply 
Price, in Cloth Covers, 5s P ; f these Guides, as a means of pre- 
I ising from their want ef Knowledge ip 

Address, 22 BUCKINGHAM STI iss ae Tegsstration of the meters. For sale by 

: , A. M, CALLENVE , 

Orders Received at this Office. LONDON, W. ¢ moNG v7 ER & CO 





42 Pine Street, Now York Room 1g 





24 American Gas Light Zournal. July 2, 188r. 








The Goodwin Gas Stove and Meter Company are the Sole Agents for the 
pany - 

sale of Bray’s Burners anp Lanrerns in this country. We are now pre- 

pared to furnish 100 and 200-candle power Burners and Lanterns. Send 


for Circulars. 


The “Sun Dial” Gas Stove, 


-MANUFACTURED BY THE 


GOGDWIN GAS STOVE & METER CO., 


Successors to WW. WA. GoonvnDowin c& Coa., 


1012, 1014, 1016, Filbert St., Phila., and 142 Chambers St., N. Y. 


ONE GOLD AND THREE 
SILVER MEDALS BY 





Medals Awarded. 


CENTENNIAL - - 1876. | 
CHARLESTON - - - 1879. THE MARYLAND 
CINCINNATI - - J879. INSTITUTE, AT 
PHILADELPHIA - - 1879. BALTIMORE - - 1878. . 





TRADE MARK. 


These are the most complete Gas Stoves in the world. Over 50 different 
sizes and kinds, suitable for any sized family or hotel. The only Gas Stove 
by which joints and poultry can be roasted as before an open fire. These 
stoves are constructed especially to meet the requirements of domestic 
ecomomy. ‘They possess the following advantages : 


1. More economical than coal or wood. 2. An open roaster. 
3. Freedom from all contact with gas. 4. A well ventilated oven. 
5. No confined vapors. 6. A regular diffused heat. 
7. A broiler free from smoke. 8. A hot plate fitted with patent air and gas 
burners, arranged for boiling, stewing, and frying. 9. No coal to bring 
up, no ashes to empty, no smoke. Only a match required for kindling wood. 


GREAT ECONOMY OF GAS. 
From Twenty-five per cent. to Forty per cent. of gas saved by the use of our 
NON-CONDUCTING LINING. Patent applied for. 








SMOOTHING IRON HEATERS. 

In the laundries of hotels or private dwellings, by hatters, tailors, ete., 
gas can be used for heating smoothing irons, especially on account of the 
facility with which they may obtain heat in a few minutes. We manufac- 
ture them for heating one, two, three, four or more irons at once. 


WM. W. GOODWIN, Pres. & Treas. H. DUMONT WAGNER, Supt. SAMUEL V. MERRICK, Asst. Sec. 
WM. H. MERRICK, Vice-Pres. S. LEWIS JUNES, Sec. WM. H. WHITE, Mang. N.Y. Branch. 





